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ABSTRACT 
Title: The Effectiveness of Reflexology Taught to Parents as an Adjunct to 
Standard Treatment in the Management Childhood Idiopathic Constipation: A 
Single Blind Randomised Controlled Trial (RCT) 
Constipation is common in childhood, rarely life threatening and' therefore might be 
expected to have little impact on health care provision. The reality is somewhat 
different, with many children requiring medical and nursing management for this 
condition that causes great misery and discomfort. Many families consider the use of 
complementary and or alternative medicine (CAM) as a treatment option when 
conventional treatment 'fails'. The use of Complementary and Alternative Medicine 
(CAM) in paediatrics is increasing and is popular with parents/carers but there is 
currently little evidence to support its use in general and no randomised clinical trials 
investigating the use of reflexology in children in particular. 
The thesis presents the development of a randomised controlled study to investigate the 
effectiveness of reflexology when taught to parents and delivered as adjunct to standard 
treatment. It includes a systematic review of the literature pertaining to childhood 
idiopathic constipation and reflexology; the rationale for the choice of method and the 
development of the clinical trial. The study that was undertaken compared the way in 
which children with chronic idiopathic constipation (Cre) respond to reflexology 
treatment or foot massage when these treatments are taught to their parents and carers, 
and used as part of their standard medical treatment. The optimal way to manage 
childhood idiopathic constipation is still unknown however this trial has demonstrated 
that reflexology has a role in improving outcomes for children when taught to parents 
and used as an adjunct to standard treatment. This is the only RCT of reflexology as 
practised by parents in paediatric practice to date and further well-designed studies are 
needed. 
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1.1 Outline of chapter. 
Chapter 1 
Introduction 
This chapter provides an outline of my experience and research into childhood 
idiopathic constipation (CIC) that led to the undertaking of my PhD. My background in 
paediatric nursing and complementary & alternative medicine (CAM) including 
reflexology and aromatherapy was critical in shaping my views about the challenges of 
managing this condition both for the children and families and the health professionals 
involved. This background roots my work firmly in the context of integrative health in a 
clinical setting. My interpretation of integrated health is that it is an approach that 
focuses on all aspects of health and healing, with an emphasis on the relationship 
between the patient and health professional. Ideally it should facilitate patients' active 
participation in their health care, consider all aspects of their mental, physical and 
spiritual health and combine the best of conventional medicine and CAM where there is 
good evidence of their safety and effectiveness (Caspi et al. 2001). 
1.2 CAM research in an NHS setting. 
I became interested in CAM research as a paediatric nurse having undertaken training in 
reflexology, massage and aromatherapy. The implementation of 'Shared Governance' 
into the Royal Hospital for Sick Children, Edinburgh encouraged nurses of all levels to 
become involved in developing practice and management of change. As the chair of the 
Research and Development Council I became more aware of the possibilities of 
integrating complementary therapies and through the work of the council a 
multidisciplinary complementary therapies working group was formed. There was a 
high level of interest from staff within the hospital combined with a number of chronic 
and complex conditions that staff felt may benefit from additional support. It was felt 
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that the role of complementary therapies in a supportive role should be explored. The 
Research & Development Council had a role in assessing the evidence base for specific 
topics referred to the council and the complementary therapies working party remit 
included looking at the possibility of integrating CAM into the hospital setting and 
developing the appropriate policies to support this. The experience of working with 
these groups provided my first exposure to critical appraisal of research papers and the 
potential for research to change practice. r applied this new insight into my clinical role 
by thinking about whether it would be possible to improve clinical outcomes for 
children with chronic idiopathic constipation (CrC). The best ways to explore the 
possibilities of using reflexology in crc were either to use the research that was already 
available to develop a clinical practice guideline or by undertaking some primary 
research myself. My experience of both clinical guidelines and primary research are 
described below. 
1.3 Reflexology exploratory study 
My idea for the exploratory research project arose from a combination of clinical 
experience and observation of the management of children with chronic idiopathic 
constipation on a surgical unit at The Royal Hospital for Sick Children in 1998. A high 
number of admissions to the ward were children with chronic idiopathic constipation 
who required surgical intervention for the treatment of the condition. Many children had 
repeated admissions and treatment options seemed to be ineffective. Subsequent 
engagement with the research literature in my role as a member of the hospital's 
multidisciplinary childhood constipation steering group supported my clinical opinion 
that outcomes for children with idiopathic constipation were uncertain and that many 
treatments were unpleasant, traumatic and believed to involve a high level of non-
compliance leading to repeated long-term treatment (Nurko 2000, Youssef and Di 
Lorenzo 2001, Abel 2001). 
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I was curious to know whether complementary and alternative medicine used 
interventions that may be less traumatic, less unpleasant, offer an adjunct to treatment 
that patients would find acceptable and would be clinically effective. Anecdotal 
evidence from reflexology practitioners and their clients suggested that an effect of 
reflexology was an increase in bowel frequency and urinary output following treatment. 
If an increase in bowel frequency could be predicted it may allow reflexology to be used 
as an effective intervention in the management of the condition. A further search of the 
literature concerning childhood constipation and CAM found that very little research 
had been done in this area and none around this question. A small exploratory study was 
the next logical step in the research process. This was conducted at The Royal Hospital 
for Sick Children, Edinburgh between April and October 1998 and attempted to 
investigate the effectiveness of reflexology in the management of children with 
idiopathic constipation. 
1.3.1 Overview of the exploratory study 
The exploratory, non-randomised, non-blinded study recruited 43 children (O-17yrs) 
into the reflexology group (Group A) and 28 children into the control group (Group B). 
Parents/carers were taught to deliver the intervention at home. A shortened reflexology 
treatment was developed. It lasted about ten minutes in total and included general 
coverage of the points on the sole of the foot with particular attention paid to the reflex 
points pertaining to the colon, rectum and anus. Parents were shown how to do the 
intervention on one foot, supervised while they completed the intervention on the other 
foot and given written and illustrated guides as an aide memoire to take home. They 
were followed up at monthly intervals and could contact the ward at any time for further 
support as required. At six months Group A had a mean number of bowel movements 
per month (BM) of 22.9 BM after treatment and Group B had 14.4 BM after treatment. 
The children in the treatment group had a considerably higher number of bowel 
movements compared to control that suggested that reflexology may have been 
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effective in increasing the mean number of bowel movements in a month in this group 
of patients. This result in itself warranted further investigation on a larger sample. 
It was important however to consider the limitations of the study to put the results into 
perspective. The budget was small and the time allocated for completion of the study 
was short. The study was not randomised so allocation bias has to be taken into 
consideration. The number of children and families recruited was limited by the time 
available and not based on any statistical power calculation. This limited the analysis 
that was possible from data collected. The criteria used for the diagnosis of idiopathic 
constipation in this study were not explicitly defined. The Rome II consensus document 
was agreed in 1999. The diagnostic criteria agreed in this document have been used in 
subsequent studies and are outlined in Table 1. 
Table 1: Rome II Criteria 
At least 12 weeks (need not be consecutive) in the preceeding 12 months of two or 
more of the following: 
• Straining in more than 1 in 4 defaecations 
• Lumpy or hard stools more than 1 in 4 defaecations 
• Sensation of incomplete evacuation in more than 1 in 4 defaecations 
• Sensation of anorectal obstruction in more than 1 in 4 defaecations 
• Less than 3 defaecations per week 
• No evidence of structural metabolic or endocrine disease 
• Faecal Retention (retentive posturing, avoiding defaecation by 
purposefully using pelvic floor and lor gluteal muscles. 
Adapted from Rasquin-Weber et al1999 
In the exploratory study the intervention (reflexology) was used as an adjunct to care so 
all participants received 'standard' treatment. There was variation in the 'standard' 
treatment because at the time the study took place health professionals had very 
different approaches to the management of constipation. This diversity of approach 
resulted in patients receiving different drug therapy, dietary advice, follow up and 
discharge arrangements. The wide variation in care offered in the course of 'standard' 
treatment was highlighted by this study and evidence based guidelines for the 
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management of childhood idiopathic constipation have since been completed by a 
multi-disciplinary team and implemented into practice (Gillett et al. 2001). 
The study was not blinded in that the interventions were being delivered to each patient 
were known. The researcher (JG) not only taught the intervention but also collected data 
and assessed all participants throughout the study. Participants may have tried to give 
responses they thought were desired and this would bias the study in favour of the 
experimental group. It is also possible social desirability bias may have contributed to 
the study by parents wishing to present themselves and their children at their best, 
giving responses that they felt suited their preferred image (Bowling 1997). The 
measurement tool used in the study may also have contributed to the bias. Bowel charts, 
completed by the parents and children were used to record the outcome measures. The 
charts were chosen because they were used by the hospital and many patients would 
have been familiar with them but they had not been validated. The length of the study 
and opportunity to follow up patients was limited so it is not possible to ascertain how 
much of the positive response in the experimental group was due to the 'Hawthorn 
effect'. This term is used to describe an effect caused by the participants' awareness that 
they are being studied, which was first described by Roeth1isberger and Dickson (1939). 
Children and families may have responded well to reflexology because it is an 
intervention that is non-invasive in comparison to current treatments. Abel (2001) 
believes that the fact that the child, family and the significant caregivers may all be seen 
as integral to the problem and the treatment make management a complex issue. The 
children who participated in the study tolerated the reflexology treatment well and 
parents mastered the techniques taught with little difficulty. The positive outcomes for 
the treatment group may have been due to the parents and carers feeling that they had a 
more proactive role in their child's treatment and so they reported a more favourable 
outcome than those in the control group. Reflexology therefore may be an effective tool 
to use in order to involve children and families to a greater extent in their treatment and 
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facilitate greater compliance with other aspects of the treatment. The complete report of 
the experimental study can be found in Appendix I. 
1.4 Reflexology study reflections 
The motivation to continue with the role of reflexology in the management of crc 
stemmed from a desire to provide a less traumatic experience for children undergoing 
treatment of idiopathic constipation, to improve their clinical outcomes and to empower 
families to identify and manage altered bowel patterns in their children. This motivation 
was strengthened by my dissatisfaction with the protracted length of treatment many 
children endure the fragmentation of care children and families received and the distress 
and frustration caused by ineffective management of crc. 
The experience of completing the exploratory work led to a fundamental shift in my 
thinking and focussed career planning on furthering my research knowledge. The study 
highlighted several personal and professional challenges that would have to be met in 
order to make the transition from clinical nurse to researcher. 
Firstly, there are many potential research questions pertinent to the management of crc 
and it is not possible or appropriate to answer all of them with one study. There was a 
need to identify a particular aspect to study and ensure that the research question was 
clearly defined. The professional challenge was to ensure that the research was rigorous, 
maximising the opportunity to learn research skills, whilst remaining clinically relevant 
and useful in practice. The personal challenge was to embrace the research methods 
most appropriate for the question. r believed that, in common with many nurses, 
qualitative methods would feel most comfortable but suspected that quantitative 
methods would be most appropriate for this proj ect. 
Secondly, there were aspects of the exploratory study that r had assumed to be 
unimportant but which may have had a major impact on the outcomes of the study. 
These included the choice of therapist and the way in which the intervention was 
delivered and taught to parents and carers; the way the data was collected; the known 
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and unknown variables that add 'noise' to the data and may lead to inaccurate 
conclusions. It was clear from the results of the initial review of the literature that much 
of the information and background that would traditionally be used to inform the choice 
of methods was unavailable because the relevant work had not been undertaken. The 
choice was either to complete a study that would explore some of the complex issues 
involved in the management of ere or to attempt to answer the question about the 
effectiveness of reflexology. The challenge was to design a study that would use the 
most appropriate combination of methods in the absence of background data. 
1.5 Constipation Guidelines 
As a result of my clinical and research roles r was also part of a group that completed a 
basic audit of children attending RHSe with ere because there were increasing 
concerns that the management of these children was uncoordinated and there was a lack 
of consensus regarding pharmacological treatment despite the implementation of a 
community nursing guideline to support the management of children with idiopathic 
constipation and their families. The audit results showed that there were seventeen 
attendees to Accident & Emergency department for problems associated with idiopathic 
constipation and nine surgical admissions each month. The children referred to these 
areas had often experienced idiopathic constipation for some time. Treatment was 
varied and often invasive. The management involved manual evacuation under 
anaesthetic, laxative preparations administered orally or by naso-gastric tube, enemas 
and suppositories, toileting programmes and dietary advice. The treatment in A&E dept 
could be described as crisis management. Few of the children and families attending 
hospital were referred to other health professionals for ongoing support andlor ongoing 
management. This was the catalyst for action, which resulted in the formation of a 
constipation steering group of multidisciplinary advisors from primary and acute health 
sectors with a remit to develop evidence based guidelines. 
7 
In order to gain an understanding of current practice the group completed a survey of 
the management of idiopathic constipation in paediatric surgery and an audit within 
primary care. The findings indicated that management guidelines were needed. 
Professionals requested pharmaceutical guidelines, information and support leaflets for 
families and the ability to access specialist support as necessary. 
Following two years of consultation and collaboration the pathway entitled 'Tough 
Going' Childhood Idiopathic Constipation Management Pathway - a resource for health 
professionals was developed. 'Tough Going' provides a comprehensive resource 
covering all aspects of childhood idiopathic constipation management. It is evidence 
based as far as possible and where evidence was not available to support 
recommendations consensus methods were used to agree best practice. It was issued to 
healthcare professionals from both community and hospital settings in the City of 
Edinburgh, East Lothian and Midlothian in January 2002 (Gillett et al. 2001). A 
subsequent Audit was undertaken by the same group to determine the effectiveness of 
'Tough Going' a year after its implementation. The results suggest that pathway meets 
the needs of health care professionals who use the document, by providing a 
comprehensive resource and that their practice has changed as a direct result of the 
pathway. The successful implementation of the pathway has resulted in a less traumatic 
experience for children undergoing treatment of idiopathic constipation (Gordon et al. 
2005). 
1.6 Guideline reflections 
Working with the group developing the guideline served as an introduction to 
questionnaire design, survey methods and the audit cycle together with systematic 
reviewing and highlighted the difference between absence of evidence and evidence of 
absence! The work was not intended to take into consideration all the factors believed to 
contribute to childhood idiopathic constipation. These include lack of exercise, poor 
dietary choices, obesity, inadequate school toilet facilities and limited access to 
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sufficient drinking water in school. Once again the complexities of this condition were 
brought into focus and the necessity for a great deal more research to investigate the 
impact of these factors. I was also beginning to be more politically aware and with that 
came a greater insight into research funding issues and the recognition that in order to 
access appropriate funding it would first be necessary to raise the profile of childhood 
idiopathic constipation to ensure inclusion on both local and national health agendas. 
1.7 Research career development 
The combination of my clinical role and undergraduate degree studies allowed the 
development of the role of clinical nurse specialist in CAM. The Research & 
Development Council illustrated very clearly that for many nurses and allied health 
professionals research was something that was undertaken by people far removed from 
clinical reality and that while sometimes published research may be of general interest, 
it was perceived as having little or no relevance to their clinical practice. At this stage 
my primary concern was to ensure that research that I was involved in would be 
clinically relevant and improve outcomes for children and families. 
Formal undergraduate research training modules changed the way in which I processed 
information. This together with an increased understanding of the potential one has, 
through research, to influence and change practice and policy provided the impetus to 
submit an application for a research training fellowship by The Chief Scientist's Office 
(CSO) that allowed full time PhD study and further research training tailored to my 
needs. The fellowship afforded the opportunity to be part of the research network in 
Scotland, forge links with researchers undertaking a wide variety of work who were 
prepared to share their expertise and experience. 
The original research plan submitted to the CSO proposed a randomised controlled trial 
to investigate the effectiveness and acceptability of reflexology used in the management 
of childhood idiopathic constipation. The acceptability of the intervention would be 
explored by means of interviews with a random selection of participants from the trial. 
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Following completion of the research training the research project was amended in 
recognition of the need to explore some of the issues regarding the management of eIe 
which may impact on the design of the trial. The amended proposal began with a 
qualitative exploratory phase to gain an understanding of the impact of having chronic 
constipation on children and their families. This phase was shelved as a result of ethical 
constraints. However as this was an important part of the research process and had a 
great impact on my research development and the final study design research. An 
account of what was planned is in Appendix II. 
1.8 Qualitative phase reflections 
The formal training in research design and research methods allowed exploration of the 
possibilities offered by a wide range of research methods and gave the knowledge and 
confidence to select appropriate methods for my research question. The initial selection 
of a mixed methods approach using both qualitative and quantitative methods, was 
consistent with the research question, however the crux of the question was the 
investigation of the effectiveness of reflexology. A randomised controlled trial was the 
most appropriate design to investigate this question. 
I was disappointed not to be able to include this qualitative phase as part of the study. 
However the experience gained in qualitative methods can be put to good use in the 
future. With the benefit of hindsight it would have been unlikely that both phases of the 
study would have been completed in the time available. Even the most straightforward 
research question may still offer more than one facet for investigation. An 
inexperienced researcher may attempt to answer all facets for 'completeness'. The 
ability to identify the most crucial aspect of the research question is one of the skills that 
develop through experience of the research process. The experience illustrates that to 
survive in the research arena one has to be able to face the many challenges that arise, 
that changes to projects are inevitable and one has to accept them with equanimity. 
10 
1.9 Structure of the Thesis 
This chapter gave a synopsis of the training and experience that led me to undertake my 
PhD studies. Chapter 2 provides the background for the study. The number of people 
using complementary and alternative medicine (CAM) is increasing rapidly but there is 
a paucity of CAM research on which to base practice and there is a need to build a 
CAM research infrastructure. In order to begin to establish the effectiveness of CAM it 
is important to identify specific therapies and particular conditions where the use of 
CAM may be appropriate. It is not uncommon for those suffering from chronic 
conditions, for whom conventional medicine has been less than successful in alleviating 
symptoms, to seek complementary and alternative medicine (CAM). Childhood 
idiopathic constipation is an example of such a condition. 
It is important to consider previous and current research relating to the management of 
childhood idiopathic constipation including the diagnosis, treatment and outcomes for 
children. This will be reviewed in Chapter 3. The use of CAM is increasing across the 
world and the demand for therapies to be available on the NHS is growing (House of 
Lords Select Committee on Science and Technology 2000). The problem facing policy 
makers is the diverse nature of CAM and the lack of available evidence to support its 
use. The evidence relating to reflexology is reviewed in Chapter 4. The literature review 
evaluated the evidence supporting current practice, identified gaps in research in this 
area and used this to inform the study planning and design process. 
This project began with an idea that required developing and refining. Chapter 5 
discusses the original research plan, sets out the methods used in the study and explains 
why a randomised controlled trial was chosen. Chapter 6 describes the SOCC Project 
methods in detail. Chapter 7 reports the analysis of the study and the results. The final 
Chapter summarises the main findings of the study and discusses recommendations for 
future work. 
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CHAPTER 2 
Introduction and background to the study 
2.1 Introduction 
Constipation is common in childhood, rarely life threatening and therefore might be 
expected to have little impact on health care provision. The reality is somewhat 
different, with many children requiring medical and nursing management for this 
condition that causes great misery and discomfort. It has been suggested that health 
professionals resent time spent treating constipation as they believe consultations for 
such a common problem are unnecessary, underestimating the impact of constipation on 
the child and family (Farrell et al. 2003). Such views may contribute to the poor clinical 
outcomes often seen in children who suffer from constipation. 
Many families consider the use of complementary and or alternative medicine (CAM) 
as a treatment option when conventional treatment 'fails'. There is very little evidence 
about the efficacy of many complementary and alternative treatments but the use of 
CAM is widespread and increasing across the developed world. There is a clear need for 
more effective guidance for the public and health professionals who advise patients as 
to what does and does not work and what is and is not safe (House of Lords Select 
Committee on Science and Technology 2000). 
This chapter will provide an introduction to Childhood idiopathic constipation (CrC), 
defining what is meant by 'idiopathic' constipation· with an overview of normal 
functioning of the gut and the physiological changes that occur as a result of the 
condition. An example of an integrated care pathway is described and finally CAM is 
discussed with particular reference to reflexology. 
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2.2 Childhood Idiopathic Constipation 
Constipation is a symptom not a disease. Croffie and Fitzgerald (2000 p.830) define 
constipation as 'a term to describe the subjective complaint of passage of abnormally 
delayed or infrequent passage of dry, hardened faeces often accompanied by straining 
and/or pain '. It may also be associated with soiling defined as 'involuntary passage of 
fluid or semi solid stool into clothing, usually as a result of overflow from a faecally 
loaded bowel' (C1ayden and Agnarrson 1991 p.1). Constipation is termed idiopathic 
when it cannot be explained by any anatomical, physiological, radiological or 
histological abnormalities. The exact aetiology is not fully understood but it is generally 
accepted that a combination of factors may contribute to the condition. Normal stool 
frequency in infants and children in industrialised countries ranges from an average of 4 
per day in the first week of life to 2 per day at one year of age. The normal adult range 
of 3 per day to 3 per week is usually attained by four years of age (Fontana et al. 1987). 
2.3 Prevalence 
It is one of the most common medical conditions in wealthy, developed and 
industrialised nations. Hygienists writing in the Eighteenth Century extolled the virtue 
of exercise and a balanced diet rich in fresh food as a means of maintaining health but 
Sir William Arbuthnot Lane, an eminent London surgeon and expert on constipation 
first suggested that there was a causal link between constipation and 'civilisation' in 
1926. He pointed out that populations in Asian and African continents did not suffer 
from the gastro-intestina1 problems that plagued wealthy, developed countries in 
Europe. He attributed this to the fact that 'savages' spent much of their day squatting 
and at night slept prone so were much less affected than 'civilised' people by the 
intestinal deformation caused, he believed, by 'altered gravitational pull and 
mechanical stress' (Whorton 2000 pS8). The lifestyle of 'civilised' people, including 
their diet, restricted clothing such as corsets, musculoskeletal imbalances and the use of 
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soft bedding contributed to intestinal deformation and caused them to suffer 
constipation. 
Although the exact prevalence is not known it is currently estimated at between 5-30% 
of the population depending on the criteria used for diagnosis (Candelli et at. 2001). 
Accurate data is difficult to obtain in the UK because there is not an International 
Statistics Department (ISD) code for constipation and children may present with a 
variety of symptoms that may lead to a diagnosis of idiopathic constipation. The second 
most referred condition in paediatric gastro-enterology, constipation accounts for 25% 
of visits and often requires prolonged support from a multidisciplinary team (Youssef 
and Di Lorenzo 2001). In the national study of the health and behaviours of Britain's 5 
year olds, Golding and Tissier (1986) report that 4.3% of children in the cohort had 
problems with soiling compared to 1.3% in the previous study in 1965, supporting the 
view of many health professionals who consider the problem to be on the increase. 
Constipation management in adults and children incurs a high cost for the NBS not only 
in terms of the drugs bill (£43 million annually) on prescribed laxatives (Bush 2000) but 
also in medical and nursing expertise. 
2.4 Signs and Symptoms 
The physical signs and symptoms of childhood idiopathic constipation include: poor 
appetite, lack of energy, irregular bowel activity, foul smelling wind and stools, 
excessive flatus, irregular stool texture, passing occasional enormous stools/frequent 
small pellets, withholding or straining to stop passage of stools, soiling or overflow, 
abdominal pain/distension/discomfort, unhappy/angry/irritable children and general 
malaise (Croffie and Fitzgerald 2000). The withholding of stool for long periods results 
in distension of the rectum and causes the nerves, which signal the urge to go to the 
toilet, to become insensitive and habituated. This often results in the loss of soft or 
liquid stool from the bowel in inappropriate places and at inopportune times and is 
known as 'soiling' (Clayden 1996). If this condition persists the bowel becomes 
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enlarged, weak and flabby which is defined as MegarectumlMegacolon. In normal 
circumstances the rectum is empty and when a stool passes into the rectum a sensation 
of fullness is experienced. If the stool is not passed and is held too long the rectum 
adjusts to being stretched and the normal sensations and feelings of urgency to 
defaecate do not occur. This is the reason that children who have developed chronic 
constipation often do not feel the urge to defaecate. Psychosocial effects include social 
isolation, poor self-esteem, bullying, poor school attendance and difficulties in family 
relationships (Brazzelli and Griffiths 2002). 
2.5 Causes of idiopathic constipation 
The cause of idiopathic constipation is not fully understood, however a number of 
factors including pain, pyrexia and dehydration, dietary and fluid intake, psychological 
issues, toilet training and family history have been identified as contributing to the 
condition. The most common cause of pain on defaecation is anal fissure. An anal 
fissure is a tear of the squamous epithelial mucosa of the anal canal, most commonly 
occurring during passage of a firm stool (Kenny et ai. 2001, Gillet and Paidas 2004). 
Anal fissures are common in infancy; most seem to affect children aged 6-24 months 
however the overall incidence of the problem is not well described. The fissure causes 
severe pain on defaecation that may result in the child withholding stool in an effort to 
avoid further pain (Clayden and Agnarrson 1991, Sutcliffe et ai. 2004, Rogers 2004). If 
they are not diagnosed and treated quickly, fissures set in motion a cycle of negativity 
towards stooling, constipation caused by withholding, and increasing pain with 
subsequent defaecation (Gillet and Paidas 2004). Pyrexia, dehydration and immobility 
as a result of infection may cause stools to become dry and hard as water is reabsorbed 
from the gut back into the tissues. Weaning issues, inadequate dietary intake, excessive 
milk intake and 'faddy' eating patterns common in toddlers can also precipitate 
constipation. 
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Toilet training can be a cause of conflict; the combination of the physiology of 
defaecation and the learned behavioural responses necessary for appropriate and 
socially acceptable defaecation can be disturbed or compromised if pain and/or fear are 
experienced. Many studies report that children and parents admit that fear of pain is a 
major factor in their constipation. Toilet training was identified as a factor in children 
becoming constipated in the over 2 age group, transition from breast to bottle and or 
weaning was seen as a precipitant in children who had symptoms before the age of 2 
(Bernard-Bonnin et at. 1993, Partin et at. 1992, McGrath and Clawson 1994, Loening-
Baucke 1994). The correct position for defaecation is also important, knees should be 
higher than hips, spine should be straight, abdomen should be pushed out and elbows 
should be placed on knees. This is illustrated in Figure I below (Norgine Ltd. 2004). 
Toilet seats and steps are available for children to promote the correct position for 
defaecation, however many parents are unaware of the importance of position. 
Figure 1: The correct position for defaecation. (Reproduced by kind permission of Ray 
Addison, Nurse Consultant in Bladder and Bowel Dysfunction and Wendy Ness, Colorectal Nurse 
Specialist. © 2004 Norgine Ltd). 
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Family perceptions and beliefs about what constitutes 'normal' bowel patterns have a 
bearing on the condition. Lack of privacy is a factor particularly well illustrated by 
school toilets. Many children will not use school toilets citing poor standards of hygiene 
and lack of privacy (Enuresis Resource and Information Centre 2004). 
Many parents don't recognise constipation and few relate the presence of soiling to 
constipation. While parents described painful defaecation as the most important factor 
in constipation they do not always recognise it. Parents need to be aware of painful 
defaecation and taught to intervene quickly to prevent persistent problems. Parents may 
delay seeking help about problems with childhood constipation for fear of a negativc 
response from health professionals. A study carried out by Elshimy et at. (2000) 
reported the median duration of symptoms to be 12.5 months (range 1 - 48 months) at 
the time of their first out patient appointment. Parents may also feel that the condition 
may be attributable to a lack of good parenting (Farrell et at. 2003). 
Finally an important aspect of constipation to consider is the possibility of abuse. 
Children who have been sexually abused may present with pain on defaecation or rectal 
bleeding. They may be too frightened or embarrassed to disclose that they have been or 
are being abused (Moore 1985). It is vital that those treating children with constipation 
are aware of the possibility of child abuse and receives appropriate training and support. 
This will be referred to later but is not discussed in detail. 
2.6 Treatment 
Idiopathic constipation is treated by a combination of medical and behavioural 
interventions. The long-term outcome in children with chronic idiopathic constipation is 
not well established. Treatment involves interventions that are unpleasant, traumatic and 
believed to involve a high level of non-compliance leading to repeated long-term 
treatment. There is no single treatment, many children do not respond and continue to 
have chronic problems (Youssef and Di Lorenzo 2001). Gordon et at. (2002) believe 
that childhood constipation is a complex condition and effective management requires a 
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multifaceted approach. Inadequate management of acute constipation, although 
frequently short lived, may lead to chronic problems. Clayden (1994), Gallagher et al. 
(1998) and Elshimy et al. (2000) all state that the early identification of constipation and 
effective treatment leads to a better outcome. 
The first priority in effective management is the diagnosis of idiopathic constipation. 
This excludes any underlying pathology or other causes for the constipation. It can 
usually be achieved by taking a thorough history, assessment and physical examination. 
The absence of bowel problems in the first four weeks of life makes Hirschprungs 
Disease very unlikely. Unlike adults there are almost no investigations required. 
Abdominal X-ray is most useful for showing the extent of problem to parents, but is not 
carried out routinely. Other invasive studies to diagnose or assess constipation such as 
colonic transit studies rarely have a role in children's treatment, as there is no universal 
agreement on age related normal values for colonic transit time (Griffiths 2002). 
2.7 Medical and Surgical Interventions 
Idiopathic Constipation can be managed effectively with simple interventions such as 
increasing fluid intake to soften the stool, making appropriate dietary changes and 
laxative therapy. Even simple laxative therapy using softeners requires regular follow 
up and support. However effective management of this requires early recognition of the 
problem, which may be difficult given the diversity of symptoms and often it is not 
recognised until impaction has developed. Impaction is usually, although not always 
defined by the presence of overflow soiling, so a detailed assessment and examination 
of the abdomen and rectum should be undertaken to determine the extent of the 
problem. More commonly idiopathic constipation requires a combination of medical, 
surgical and behavioural interventions. The initial aim of treatment is to empty the 
bowel, known as disimpaction. Medications for disimpaction are stimulant laxatives 
such as Sodium Picosulphate and Bisacodyl; Polyethylene Glycol solutions such as 
Movicol and Idrilax which can be given orally or Kleen-prep which is used under 
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hospital supervlSlon, given by naso-gastric tube. This has until recently required 
hospital admission, which sometimes lasted several days. 
Following disimpaction there is a need to continue with maintenance therapy for several 
months until a regular bowel habit is established. This is usually achieved with a 
combination of stimulant laxatives such as Senna, Sodium Picosulphate and Docusate 
Sodium and softeners including Lactulose or Liquid Paraffin. Liquid paraffin is the first 
choice of medicine in the USA (North American Society of Paediatric Gastroenterology 
and Nutrition) for disimpaction and maintenance therapy but is little used in the UK. 
Sharif et ai. (2001) reported that liquid paraffin has been used as a treatment 
intervention in a number of small studies. It is not suitable for children with swallowing 
difficulties or babies under one year because reflux and uncoordinated swallowing is 
more common in infants. Movicol has recently been licensed for use in children for 
maintenance purposes. Rectal preparations, enemas and suppositories are still used but 
oral medication is the route of choice, as it is less invasive and distressing for the 
children. Although medical management should be the first line of treatment surgical 
interventions are often used to evacuate severely impacted faeces, undertake rectal 
biopsies to exclude other diseases such as Hirschprungs Disease and stretch the anus. 
This requires that children have a general anaesthetic and some children undergo these 
procedures on more than one occasion. Sometimes children have biopsies taken when 
there is very little chance ofHirschprungs Disease. If children have had normal passage 
of meconium and normal bowel function prior to onset of constipation there is almost 
no chance of Hirschprungs Disease (Griffiths 2002) but biopsies are still done in some 
centres more often than not to reassure parents. 
2.8 Behavioural Interventions 
Behavioural interventions are used alone or more commonly in combination with 
medical management. These interventions use psychological approaches to encourage 
positive changes in behaviour that should be child friendly and age appropriate. These 
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include the use of toilet training programmes to encourage regular bowel habit, diet and 
fluid colouring and sticker charts are used to encourage healthy eating and an adequate 
fluid intake with rewards for positive behaviour. Examples of charts used can be found 
in Appendix IV. It is vital that time is given to explain constipation to the child and 
family so that they understand the reasons for the management approaches being used. 
Wherever possible children are encouraged to take as much responsibility for managing 
the interventions as they are able. Interventions are more likely to succeed if the child is 
engaged and involved with the programme. Rewards can be appropriate although this 
must be discussed with individual children, as some do not like rewards. It is important 
to negotiate the right reward and the reward/effort ratio. Children will not work towards 
a reward if they feel that the effort involved is not worth the reward they achieve. 
Emphasis should always be placed on positive results rather than negative. Parents, 
other family members, friends and school or nursery teachers can contribute by 
providing ongoing support and motivation. This may be challenging to achieve given 
the sensitivity of the topic, some children do not wish anyone to know about the 
problem and it is vital to recognise their need for privacy and work with them to build 
their trust in other professionals who may be able to support them. 
2.8.1 Diet 
Diet and fluid intake can be a challenge. Toddlers are renowned for being 'faddy eaters' 
and this can become a source of great frustration and tension for parents who have been 
advised to increase the fibre content of their child's diet to help manage constipation. 
Many children seem to change from eating everything put in front of them to eating 
very little, parents are often tempted to resort to unhealthy snack food in an attempt to 
get them to eat something. There has been a cultural shift in the way we eat meals, 
many families do not often sit down to eat together as a family. The experience of 
families eating together plays a role in teaching children to eat 'by example' in that they 
watch others eating food which may be unfamiliar to them and will eventually copy 
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what they see. Encouraging healthy eating patterns, giving practical ways of increasing 
nutritional intake and promoting positive parenting for families requires time and 
patience and require the families to have access to adequate support. Nurse specialists 
often provide this support, nurse led clinics, child and family mental health services, 
health visitors and community children's nursing services. However these services may 
not be available in all areas of the country. 
2.9 Childhood Idiopathic Constipation Management Pathway. 
A practical example of the challenges of managing childhood idiopathic constipation 
identified in this chapter is discussed here. In addition to providing background 
information the relevance of this detail to my thesis is that the work described resulted 
in the development of a care pathway and management guideline that currently guides 
the standard management of children with idiopathic constipation in the study area. 
In 1996 two members of The Community Children's Nursing Team at The Royal 
Hospital for Sick Children, Edinburgh devised and implemented a community guideline 
to support the management of children with idiopathic constipation and their families. 
By 1998 there were increasing concerns regarding the management of these children. 
Primarily these were an apparent lack of both a co-ordinated approach to management 
and consensus regarding pharmacological treatment. To investigate these concerns I 
joined the team of children's community nurses to carry out an audit of children 
attending The Royal Hospital for Sick Children, Edinburgh. The results showed that 
children and families referred had often suffered with idiopathic constipation for some 
time. Their experience of treatment was varied and often invasive. The management 
involved manual evacuation under anaesthetic, clean out preparations administered 
orally or by naso-gastric tube, rectal medications in the form of enemas and 
suppositories, toileting programmes and dietary advice. The treatment within the 
Accident and Emergency department could be described as crisis management. Few of 
these children and families attending the hospital were referred for ongoing support and 
21 
management. The results of the audit were the catalyst for change, motivating the audit 
team to form a constipation steering group comprising of multi-professional advisors 
from both Primary and Acute health sectors. 'Tough Going' is the outcome of two years 
of consultation and collaboration by the steering group and provides a comprehensive 
resource covering all aspects of childhood idiopathic constipation management. The 
resource provides an opportunity to facilitate early identification of constipation and 
increase understanding of management issues. It aims to provide a quality service for 
children who have idiopathic constipation and their families and ensure the care 
provided adopts an evidence based and co-ordinated approach (Gordon et at. 2002). 
'Tough Going' was implemented in Edinburgh, East and Mid Lothian in January 2002 
and indications are that the resource has been well received and is having a positive 
impact on practice and outcomes for children and their families. An audit of the current 
resource commenced in January 2003, a year after the initial launch to assess the impact 
and effectiveness of its implementation (Gordon et at. 2005). A precis of the audit 
results is included in Chapter 8. 
2.10 Summary of childhood idiopathic constipation 
The first section of this chapter identified the major issues concerning Childhood 
Idiopathic Constipation. It may be difficult to recognise given the diversity of 
presenting symptoms. The causes have not been well established, the outcomes for 
children with idiopathic constipation are variable and current treatment is often 
unpleasant, traumatic, invasive and believed to involve a high level of non-compliance 
leading to repeated long-term treatment. There is no single treatment, many children do 
not respond and continue to have chronic problems (Youssef and Di Lorenzo 2001). 
Children and families are often given conflicting advice and practice is inconsistent. 
Clayden (1994), Gallagher et at. (1998) and Elshimy et at. (2000) state that the early 
identification of constipation and effective treatment leads to better outcomes. 
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The next section will introduce complementary and alternative medicine (CAM) with 
particular reference to Reflexology and illustrate some of the issues raised by attempts 
to integrate CAM into mainstream medicine. 
2.11 Complementary and Alternative Medicine 
Complementary and alternative medicine (CAM) may be defined 'as wide ranging 
therapies which may be used exclusively i. e. complete healing systems, or in 
combination with orthodox medical treatment' (House of Lords Select Committee on 
Science and Technology 2000 p.2). It may also be defined as 'the use and practice of 
therapies or diagnostic techniques that may not be part of any current Western health 
care system, culture or society' (Spencer and Jacobs 1999 p.4). The terms 'Alternative' 
and 'Complementary' are used to define the use and setting of a therapy in relation to 
orthodox medicine. 'Alternative' usually refers to treatment modalities that are 
generally a substitute for orthodox treatment whereas 'complementary' refers to 
treatments that are used alongside orthodox medical treatments. 
The House of Lords Select Committee on Science and Technology Sixth Report 
addressed the future of CAM in relation to education and training, regulation, service 
delivery and research. There is wide variation in the type and standard of training 
available to those wishing to become CAM practitioners. This issue is made more 
complex by the lack of regulation in CAM, which means that currently anyone can set 
up a training school and deliver courses. Because there is no governing body there is 
little monitoring of standards. The Prince of Wales Foundation for Integrated Health 
aims to forge stronger links between CAM and orthodox medicine and has recognised 
the importance of regulation. They are currently working with major CAM associations 
and training establishments to facilitate self-regulation. Several Universities in the 
United Kingdom have developed Degree Programmes in CAM, which have to meet 
university regulations and standards. This may help raise training standards and 
contribute to the development of further CAM research programmes. 
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There has been very little rigorous research into the effectiveness of complementary and 
alternative medicine. Many CAM practitioners argue that their therapies cannot be 
researched in the 'reductionist' approach favoured by orthodox medicine and support 
the development of a new paradigm for CAM research (Ernst 2000). Much of orthodox 
medicine remains sceptical of CAM, citing the lack of evidence to support its 
effectiveness and argue that many of the theories on which therapies are based are at 
best unproven and at worst impossible. Leibovici and Haynes (1999) suggest that CAM 
is based on nothing more than 'anthropocentric magic'. They argue that CAM 
practitioners use pseudo-scientific terms in an attempt to gain credence from the public 
and health professionals and liken proponents of CAM to 'Cuckoo chicks using false 
signals to gain nourishmentfrom a legitimate scientific and medical frame' (p.1629). 
Much of modem orthodox medicine owes its origins to Descartes who first separated 
the body from the mind. Subsequent medical philosophers developed the well 
recognised medical paradigm of physiologically separated disciplines specialising in 
specific parts of the body, for example Cardiology treating the heart, Orthopaedics 
treating bones and Obstetrics, pregnancy and childbirth (Walton 2000). Morrell (2001) 
supports this view commenting that in modem orthodox medicine diseases have become 
defined only in physical and chemical terms, other causes of disease have been either 
been marginalized or ignored leading to the separation of medicine from its spiritual 
roots. This 'reductionist' approach, which investigates complex phenomena by reducing 
them to small, unrelated units rather than choosing to study 'whole' human beings is 
unacceptable and inappropriate for many complementary medicine practitioners and to 
an increasing number of other health professionals. 
Many in orthodox medicine persist in the belief that if complementary medicine has any 
effect over placebo it must be measured objectively by undertaking double blind 
randomised control trials. Results from randomised controlled trials are seen as 
providing empirical evidence as to the probability of an effect and other approaches are 
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seen as subjective and of less value. The complementary medicine view is fragmented 
between different disciplines but broadly speaking they all accept that randomised 
control trials are not necessarily the research design they would consider most 
appropriate to investigate their discipline (Nahin and Straus 2001, Mason et al. 2002, 
Feder and Katz 2002, Hyland et al. 2003). In contrast to the positivist position taken by 
some orthodox medical practitioners, many complementary medicine practitioners 
would see themselves as interpretivists who acknowledge that there is more than one 
view of the world. Placebo effects are an example of one of the issues central to this 
debate. 
In orthodox medicine placebo is used to describe any substance or procedure that does 
not affect the condition being evaluated in any measured way. Placebo response is used 
to cover a whole spectrum of effects from natural spontaneous improvement of disease, 
natural fluctuations in symptoms and regression to the mean to the therapist effect. In 
complementary medicine the aim of treatment is to stimulate the body's own healing 
response, which often may be measured by many of the effects grouped under placebo. 
Helman (2001) points to the relevance of medical anthropology, which compares 
cultures and societies with particular reference to their health beliefs and behaviours in 
explaining the causes of ill health and treatment options. This is relevant to 
understanding the placebo response in terms of the context in which the responses 
appear and the ways in which human groups reinforce and maintain the belief system 
which underlies the phenomenon of placebo (Ernst and Resh 1995, Ernst 2001). 
Complementary medicine practitioners argue that factors that influence placebo 
response, such as culture, healing rituals, health beliefs and practitioner and patient 
factors are an intrinsic part of CAM disciplines. They are the very responses they want 
to support and stimulate in their treatments. They are also the responses they would 
wish to be considered in any rigorous research (Mason et at. 2002). These factors also 
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influence responses to orthodox medicine but tniditionally orthodox medicine had 
disregarded these issues as irrelevant until relatively recently. 
2.12 An overview of reflexology 
Reflexology is an ancient form of complementary medicine thought to originate in 
China, however research has shown that Reflexology was also used by some early 
African tribes, Native American Indians and early Egyptians (Fulder 1997, Crane 
1997). Reflexology is a complementary therapy based on the theory that by the 
application of pressure to specific reflex points on the feet and hands, which correspond 
to the organs of the body, it is possible to 'normalise' function. In conventional medical 
terms reflexology could be said to facilitate homeostasis (Norman 1995, Lett 2000). 
Reflexology is a commonly used therapy, it has been estimated that between 6 and 12% 
of the population use it (Dickinson 1996, Ernst and White 2000) and anecdotal evidence 
suggests that many people find it extremely effective for a range of chronic conditions 
but as yet there is no rigorous research to support this view. 
2.13 The history and theoretical background of reflexology 
Dr William Fitzgerald, an American ear nose and throat consultant is credited with 
reflexology's rediscovery in the 1920s. Dr Fitzgerald applied pressure to specific areas 
of the foot and found that this pressure anaesthetised the ear enabling him to undertake 
minor surgical techniques without the need for traditional anaesthetic. Another pioneer 
was a nurse called Eunice Ingham. 
Eunice D. Ingham, a Physiotherapist, was fascinated by the concept of Zone Therapy 
and started developing her foot reflex theory in the early 1930's. She had the 
opportunity to treat hundreds of patients where each reflex point of contact had been 
carefully and thoughtfully checked and rechecked until she was able to determine that 
the reflexes on the feet were an exact mirror image of the organs of the body and she 
first published her work in 1938 (Ingham and Byers 1992). In the late 1950's Dwight 
Byers started helping Eunice Ingham at her workshops. In 1961 Dwight Byers and his 
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sister Eusebia Messenger, joined Eunice Ingham, who was their aunt, teaching 
workshops on a full time basis. Seven years later they formed The National Institute of 
Reflexology. In the mid 1970's Dwight Byers formed The International Institute of 
Reflexology, where the theories and techniques of reflexology were further refined. 
Eunice Ingham died in 1974. One of her students, Doreen Bayly introduced the 
techniques to Britain in the 1960s. 
There are several theories about the mode of action of reflexology. Two that are most 
dominant are outlined here. One theory is that Reflexology is based on the vibrational 
energy model, which views the body as a dynamic energy system, based on Einsteinian 
and Quantum physics. This model is common to many complementary and alternative 
medicines, for example in Traditional Chinese Medicine and Acupuncture the energy is 
known as 'Qi' or 'chi'. In Aruveyda it is called 'prana', which is often translated as 'life 
force'. 
Qi is the life force in all living things, it circulates in the body in a regular pattern but 
exists in a state of flux so is responsive to change and disturbances in the flow cause 
changes in health status. There are different forms of Qi each related to each other but 
with specific functions and characteristics. The production and maintenance of Qi is 
brought about in the body by the viscera and the gut and all mental and emotional 
function is related to Qi so that there is clear mind body synthesis. Health and disease 
are not considered to be separate states but rather a reflection of the complex interaction 
of the physical, emotional and spiritual components inextricably linked to Qi. The 
circulation of Qi in channels affects organ function and organ function affects the 
circulation of the circulation of Qi. When an organ is not functioning properly the flow 
of Qi is either reduced, increased or stagnant. The aim of treatment is to supplement 
reduced Qi, drain increased Qi or move stagnant Qi by using identified 'points' to 
correct the circulation of Qi. The treatment points are accessed either with fine needles 
as in acupuncture or by the application of finger pressure as in reflexology (Kaptchuk 
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1983, Ernst and White 1999). The view that the human body is self-healing is held by 
many CAM practitioners and is underpinned by the belief in this 'life force' or 'energy'. 
Their role is to assist the healing process, helping the patient to take an active role in 
their treatment and responsibility for their well-being (Fulder 1998, Vincent and 
Furnham 1998). 
Reflexologists who support the energy theory believe that there is a basic energy 
polarity to the body with the two opposite energetic poles being the head and the feet. 
Reflexology is based on the theory that there are ten energetic currents, known as 
meridians that flow longitudinally from the head to the hands and feet. There are reflex 
points along the meridians in the soles, top and sides of the feet and the palms and back 
of the hands. The reflex points on the feet and hands correspond to specific parts organs 
and systems of the body, with the left footlhand representing the left side of the body 
and the right footlhand representing the right side of the body. Specific pressure 
techniques are used on each reflex to affect a response in the part of the body it 
represents. It is thought that the massage releases blocked energy in one or more of the 
meridians; energy blocks are thought to affect the health of the body organs and systems 
(Gerber 2000). This is illustrated in Figure 2 p.29 
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Figure 2: Reflexology Foot Chart showing plantar view of reflex points with 
numerical key to chart areas. (Norman 1995) 
Key to Chart areas. 
1 Brain 22 Spleen 
2 Sinuses/Outer Ear 23 Adrenal Glands 
3 Sinuses/Inner Ear/Eye 24 Pancreas 
4 Temple 25 Kidney 
5 Pineal gland/Hypothalamus 26 WaistLine 
6 Pituitary Gland 27 Ureter 
7 Side of Neck 28 Bladder 
8 Cervical Spine (C1-C7) 29 Duodenum 
9 Shoulder/Arm 30 Small Intestine 
10 Neck 31 Appendix 
11NeckiThyroid/Parathyroid/Tonsils 32 Ileocaecal Valve 
12 Bronchial Area 33 Ascending Colon 
13 Chest/Lung 34 Hepatic Flexure 
14 Heart 35 Transverse Colon 
15 Oesophagus 36 Splenic Flexure 
16 Thoracic Spine (T1- T12) 37 Descending Colon 
17 Diaphragm 38 Sigmoid ColonlRectum 
18 Solar Plexus 39 Lumbar Spine (L1-L5) 
19 Liver 40 Sacral Spine 
20 Gallbladder 41 Coccyx 
21 Stomach 42 Sciatic Nerve 
LEFT SOLE 
R IGHT SO L E 
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During a treatment all the reflexes are stimulated by the application of direct pressure 
over the reflex point so that the body is treated as a whole, rather than individual parts. 
If there is an area where Qi is congested, it is thought that the flow of energy is 
disrupted causing the area to feel tender. Practitioners may describe the area as feeling 
'gritty' or 'spongy' to the touch. The severity of the sensation is said to correspond to 
the amount of disruption to the energy flow. Pressure is applied to the areas that are 
tender for a few minutes and as the imbalance in the flow of energy is corrected the area 
will become less painful. Chronic conditions may understandably take longer to treat 
than acute as the energy flow has been disrupted for a longer period of time. It could be 
argued that reflexology treatment attempts to facilitate homeostasis. The energy or 'life 
force' theory is widely dismissed by biomedicine and currently there is little evidence to 
support it. 
Another theory supported by Fitzgerald is that reflexology stimulates receptors along 
the central and peripheral nervous systems (Byers 1983, Stephenson et at. 2000). An 
example of this is the reflex arc which is a simple nervous circuit that is stimulated 
without conscious control. It is thought that during illness nerve impulses can become 
impaired or blocked causing an imbalance in function. The pressure applied to specific 
points used in reflexology is thought to stimulate the nerve impulses, increase the flow 
of blood and lymph so facilitating release of toxins improving function and restoring 
equilibrium (Kuhn 1999, Wright et at. 2002). This theory has been further developed by 
Loeser and Melzack (1999) for the use of reflexology in pain management and expands 
the gate control theory of pain. They propose that pain involves three dimensions; a 
sensory-discriminative, affected by the fast conducting spinal system; a motivational-
affective affected by the recticular and limbic areas of the brain and the slow conducting 
spinal system and the cognitive-evaluative dimension affected by the higher brain centre 
which evaluates and controls the other two dimensions. These dimensions overlap with 
the body/self, which receives a multitude of stimuli and produces perceptions of pain as 
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a result of complex processes. This is described by Stephenson and Dalton (2003) in 
their review of reflexology for pain management. They use this theory as a basis for 
reflexology because they suggest that reflexology provides tactile stimuli that are 
carried by type-A beta sensory fibres that can decrease the transmission of pain signals. 
Manual pain control techniques are believed to transmit afferent impulses that close the 
neural gates in the dorsal hom of the spinal cord and so stop the transmission of pain. 
Loeser and Melzack (1999) suggest there is a connection between the brain, 
neurotransmitters and endorphins that contribute to pain control. Sensory stimulation 
from reflexology may reach the brain, impact on sensory perception, close the pain gate 
and bring about a reduction in pain. They suggest that these connections may also 
provide an explanation for the mechanism of reflexology in pain management. 
It is not currently possible to draw any conclusions as to the mechanisms of reflexology 
or whether one theory is more plausible than another. It is more important first to 
establish whether reflexology has an effect, so to consider if it works rather than how it 
works. This is particularly important because increasing numbers of people are using 
complementary and alternative treatments and there is evidence to suggest that people 
use CAM alongside conventional medicine because they feel some dissatisfaction with 
conventional medicine (Sharma 1995, Furnham and Forey 1994). 
There have been great strides made in modem medicine and with advances come raised 
public expectations and a belief that modem bio-medicine has the cure for all ills. 
Biomedicine seeks to understand how each individual part works in order to develop 
better ways of repairing the body when it fails. As science has become more 
sophisticated and technical, great advances have been made in specialist areas of 
medicine. Biomedicine has been less successful at understanding the 'triggers' of 
disease, exploring why some people seem more likely to suffer from certain conditions 
and traditionally they have been slow to appreciate the role that the mind body and spirit 
play in health and well-being. 
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There is increasing disillusion with the emphasis placed by orthodox medicine on the 
technical expertise and the ability to 'fix' the physical body without consideration of the 
spiritual and emotional body (Walton 2000). This may lead to a perception that doctors 
are not doing a proper job of healing and may offer one possible explanation for the 
increase in the use of CAM. Biomedicine is also less well placed to manage many 
chronic conditions suffered by patients which leaves them feeling frustrated and may 
lead to them seeking alternative forms of treatment. Woolfson (2001) argues that 
treating the patient holistically is a perennial issue in medicine and that wanting to 
engage with the whole person and being able to do so may not be a realistic possibility. 
He suggests that rather than perpetuating the myth that 'science offers all the answers' it 
would be much more beneficial to admit the challenges faced by the medical profession 
in trying to understand the physiological, psychological, spiritual, social and 
epidemiological aspects of patients all at the same time. Many people may choose CAM 
because they feel it is 'natural' and therefore safe. They may be less concerned with the 
hard evidence required by science of efficacy and more concerned about whether CAM 
will make them 'feel better'. However with the use of CAM becoming widespread and 
increasing across the developed world, there is a clear need for more effective guidance 
for the public and health professionals who advise patients as to what does and does not 
work and what is and is not safe (House of Lords Select Committee on Science and 
Technology 2000). 
CAM has been accused of ignoring the advances science has made. Haines (1999) 
argues that CAM needs to embrace empiricism as the only road to legitimacy, failure to 
do so will result in orthodox medicine taking over CAM, combining it with their own 
methods perhaps diluting the effects and reducing the need for independent CAM 
practitioners. The gulf between the two view points has seemed insurmountable, 
however a number of researchers are keen to explore a view that seeks to combine the 
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best of both biomedicine and complementary and alternative medicine in an integrated 
system of health care (Vickers 2000, Mason et ai. 2002, Hyland et ai. 2003). 
2.14 The Role of the Nurse in CAM 
Nurses are well placed to meet the challenge of integrating CAM into orthodox 
healthcare. They have a statutory regulatory body that monitors standards of care 
delivery and with the implementation of clinical governance are able to critique research 
and undertake robust research themselves. Members of the medical profession who have 
argued against the need for any CAM research on the grounds that beliefs in its efficacy 
are 'hardly rational' (British Medical Association 1986) may feel that CAM research 
undertaken by nurses is more acceptable because they believe that nurses have an 
understanding of and experience in both orthodox and complementary and alternative 
health models. The medical profession may also feel more comfortable with the fact that 
nurses may to use therapies that are complementary rather than alternative and are 
intended to enhance rather than replace conventional care. 
In paediatric nursing there is explicit emphasis on the holistic nature of caring in 
nursing. The child is not considered as a small version of an adult and anatomical, 
physiological and psychological differences are given due consideration. The view that 
the child is part of a family and community is also explicit and knowledge and 
understanding of this is seen as fundamental part of training. This philosophy of 
'holism' is shared by CAM. The role of the nurse has developed over the years in 
response to medical and technical advances and changes in health service provision both 
politically and socially. Some feel that extending the role of the nurse is primarily a way 
of using nurses to take on junior doctors' duties to help meet the changes in junior 
doctors working hours (Shepherd 1993, Gottlieb and Gottlieb 1998). Others feel that it 
increases the autonomy and professionalism in nursing and this will raise the status of 
nursing (Hagell 1989, Rieu 1994, Cole and Shanley 1998). This shift can be seen in the 
deVelopment of 'condition specific' specialist nurses. Epilepsy, Diabetes or Cystic 
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Fibrosis are examples of some of the conditions that have specific nurse specialists. 
Childhood constipation is often managed by Gastro-entero10gy and Nutrition nurse 
specialists. Specialist nurses often take on an increasingly medical role, and use the 
medical research model to underpin nursing knowledge, while still attempting to 
maintain a holistic caring approach. This can become difficult with high numbers of 
patients with complex conditions to support. There may be neither time nor opportunity 
for these nurses to undertake research that may be more clinically relevant to their 
traditional caring role. The management of childhood idiopathic constipation requires a 
more psychosocial model with family centred care at its core. Salvage (1990) describes 
a model of nursing which concentrates on the holistic partnership between nurses and 
their patients where the nurse is the supportive facilitator. This model is intuitively 
attractive to nurses, and may go some way to explaining why so many have chosen to 
explore the possibilities of integrating CAM into their work. 
The use of CAM within nursing builds upon the accepted understanding that effective 
nursing care is dependent on some form of therapeutic relationship as described by 
Hockey (1991). Rankin-Box (1995) points out that using CAM raises challenges for 
nurses as it requires highly individualised patient care, evidence on which to base a 
change in practice and an understanding of the practical issues associated with 
integrating CAM into the workplace. This presents a particular challenge for CAM 
nurse specialists because it is not disease specific. For example a CAM nurse specialist 
may be asked to advise appropriate therapies for cancer patients in one referral, the next 
referral may be regarding the use of essential oils for children with epilepsy. This 
requires a broad range of knowledge of many medical subspecialties. 
The use of CAM is widespread in the nursing profession (Rankin-Box 1997) so nurses 
with research training may be in an ideal position to develop CAM research. Their 
appropriate clinical experience and knowledge of complementary therapies used in 
practice would ensure user directed research projects that would have real impact on 
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patient care. A Canadian study (Patterson et ai. 2003) identified that advanced nurse 
practitioners in Ontario are currently using CAM with an increasing trend towards 
higher levels of participation and increasing amounts of advising on the risks and 
benefits of therapies. The study also highlighted the concerns of the nurses who cited a 
lack of evidence regarding safety and efficacy of the therapies and also a lack of 
regulation as major hurdles to integration of CAM. Patterson and Hezekiah (2000) 
support the view that advanced nurse practitioners and nurse specialists are uniquely 
able to challenge traditional health care provision because they possess the critical 
appraisal skills required to examine existing research, current practice and develop 
partnerships with other disciplines to explore the possibilities offered by complementary 
medicine approaches. A survey assessing nurses' use of CAM (Rankin-Box 1997) 
reported that 50% of nurses used at least one form of CAM in their practice and that 
those most commonly used are those which complement orthodox medicine. Fulder 
(1998) suggests that it will be nurses who take research into reflexology forward 
because they see it a potentially useful tool in patient care. He argues that medical 
researchers have not taken reflexology research forward because they struggle with the 
theory that specific and non anatomical points in the feet and hands may have an effect 
on corresponding parts of the body. Nurses may initially be less constrained by theories 
and more interested in exploring the potential for improving outcomes for patients. 
Some nurses may feel that there is a conflict between the role of nurse and CAM 
practitioner and may see not see CAM provision as part of their role. 
Modernisation within the NHS, aiming to improve care, has seen nursing roles changing 
rapidly. Increased financial pressures and time constraints mean that nurses may not feel 
able to integrate CAM into their daily practice. CAM practitioners may more 
appropriately deliver CAM services. An example of this can be seen in cancer care 
where many hospices provide a service run by CAM practitioners who are not nurses. 
However there are concerns regarding the standard of training completed by some 
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practitioners. Currently there is considerable variation in the content and duration of 
CAM training courses and while CAM remains unregulated it may be difficult to ensure 
adequate levels of training provision and protect patients from incompetent 
practitioners. However it must also be said that there are no clear guidelines relating to 
CAM training for health professionals who wish to integrate CAM into their practice. 
The House of Lords Select Committee on Science and Technology (2000) 
recommended that health professionals' regulatory bodies develop competency and 
training guidelines and that CAM professions are properly regulated and courses 
validated. 
2.15 Exploring the use of reflexology in the treatment of childhood idiopathic 
constipation 
An audit looking at surgical admissions completed in 1999 at The Royal Hospital for 
Sick Children, Edinburgh showed a high number of acute hospital admissions were 
children with chronic idiopathic constipation who required surgical intervention for the 
treatment of the condition. Treatment included manual evacuation under anaesthetic, 
anal stretching and tissue biopsies (Vellacot 2000). Many children had repeated 
admissions and other treatment options seemed to be ineffective. Anecdotal evidence 
from reflexology practitioners and their clients suggests an effect of reflexology is an 
increase in bowel frequency and urinary output following treatment. I considered the 
questions 'how often did this effect occur and could its frequency be measured?' If the 
effect of increased bowel frequency occurred regularly, reflexology may then be 
considered an effective adjunct to treatment in the management of CIe. 
A small exploratory project was completed between April and October 1998 in an 
attempt to investigate the effectiveness of reflexology as taught to parents as an adjunct 
to standard treatment in the management of children with idiopathic constipation at The 
Royal Hospital for Sick Children, Edinburgh (Appendix I). The aim of the project was 
to explore the effectiveness of this specific use of reflexology techniques in the 
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treatment of children with idiopathic constipation. The challenge for this study was to 
adapt a complete reflexology treatment so that it was short enough for children to 
tolerate and could be carried out by parents on a daily basis at home. The rationale for 
this approach was the desire to minimise the amount of time families spent attending 
hospital appointments and to involve the parents/carers in an intervention that they carry 
out with their children. My clinical experience led me to believe that parents/carers 
often felt helpless and dis empowered during their child's treatment and I considered that 
this might contribute to poor treatment outcomes. 
In spite of the many limitations described in Chapter 1 (pg 4), the exploratory study 
appeared to show that reflexology taught to parents and used as an adjunct to 
conventional treatment of childhood idiopathic constipation had an effect and supported 
the need for further research in this area. A report of the exploratory project can be 
found in Appendix I 
2.16 Rationale for the use of reflexology 
The motivation for undertaking the exploratory work was the desire to improve clinical 
outcomes and patient care in childhood idiopathic constipation management. The 
exploratory work showed that the children who participated in the study tolerated the 
reflexology treatment well and that parents mastered the techniques taught with little 
difficulty. 
Children and families may have responded well because it is an intervention that is non-
invasive in comparison to current treatments which Youssef and Di Lorenzo (2001) 
argues are unpleasant, traumatic and believed to involve a high level of non- compliance 
leading to repeated long-term treatment. Abel (2001) believes that the fact that the child, 
family and the significant caregivers may all be seen as integral to the problem and the 
treatment, making management a complex issue. Reflexology therefore may be an 
effective tool to use to involve children and families to a greater extent in their 
treatment and facilitate greater compliance with other aspects of the treatment. For this 
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reason I chose to use Reflexology taught to parents/carers as the intervention in the 
randomised controlled trial because it represented a patient focussed intervention. 
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CHAPTER 3 
A systematic review of research in childhood idiopathic constipation 
3.1 Introduction 
This chapter will describe the systematic review of the diagnosis and management of 
childhood idiopathic constipation. A systematic review allows a more objective 
appraisal of evidence than a traditional narrative review. They are essential for health 
professionals, researchers, consumers and policy makers who need to keep abreast of 
the evidence accumulating in a particular field. They are particularly useful in areas 
where research is expanding rapidly and it may be difficult for an individual to evaluate 
all the current literature relevant to their specialty. Systematic reviews can also highlight 
the lack of evidence in a particular field and so guide the direction of future studies 
(Egger et al. 2001). 
The reason for undertaking this review was to find out what work had been done in the 
area to inform the design of a randomised controlled trial. The first challenge was to 
ensure that the question to be answered was posed in a way that made clear that the 
review was a mapping exercise. The Centre for Reviews and Dissemination (CRD) at 
the University of York reports that mapping reviews are increasingly being requested to 
determine the size and nature of the literature in a specific topic area, which can be used 
to identify gaps in the literature and make recommendations for future primary research. 
The challenge for this review was whether to ask one broad review question or to ask 
several questions pertaining to specific diagnostic and management issues. It has 
perhaps been more common for a review question to be couched in terms such as 'is 
Intervention A more effective than Int~rvention B?' There may also be an expectation 
that that a systematic review includes a statistical synthesis of the results from the 
included studies in a meta- analysis. In an attempt to be very specific within a mapping 
review one option was to divide the management interventions into individual review 
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questions and undertake a series of small reviews of specific interventions. The 
rationale for rejecting this approach was because many management strategies use a 
combination of interventions it was likely that this approach would result either in a 
very small number of included studies for each review question or that repeated 
searching would find the same studies for each question. Using this approach may also 
mean that some literature the reviewer was not aware of, for example a new intervention 
that would contribute to the overall understanding of the area would be missed by 
searching for specific interventions. Systematic reviews may be compromised by a lack 
of rigorous primary research in the subject area and/or by incompleteness of reporting 
(Mulrow 1994). It was therefore important to ensure that the search strategy was 
comprehensive. 
Reviews of interventions would only consider randomised controlled trials as the gold 
standard for measuring effectiveness. Although the object of this review was to explore 
the range of interventions being used and whether they were effective at improving 
outcomes for children and families it also was being done to highlight gaps in research. 
It was therefore important to consider the methodological challenges of undertaking 
research in this area so it was relevant to include other types of studies to inform the 
design of the proposed trial. The review strategy was therefore to cast as wide a net as 
possible when searching for studies to include. The inclusion of diverse studies may 
increase the opportunity of finding interesting or provocative relationships or results 
that will suggest new directions for future research projects. 
The final approach chosen was to have one broad question: 'How is idiopathic 
constipation diagnosed in childhood and what interventions have been used to manage 
the condition?' The phrasing of the question allowed the consideration of all study 
designs and the consideration of all outcomes in children of all ages and defined as 
inclusive a search strategy as possible. As there are very few randomised controlled 
trials and since these do not apply to diagnostic procedures in CIC high quality 
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scientific studies were taken to be major epidemiological surveys and prospective 
cohort studies. Other, scientifically weaker, studies included retrospective, cross-
sectional or uncontrolled cohort studies and case series. One of the fundamental 
differences between narrative and systematic reviews is the way in which systematic 
reviews give specific details of the criteria used to identify studies, the methods for 
appraising studies and data analysis that should allow others to reproduce the review if 
they wished. Sections 3.2 - 3.4 outline the methods used in this review. 
3.2 Childhood idiopathic constipation: selection criteria 
The literature appraised in this chapter relates to research concerning the diagnosis, 
treatment and outcomes for children with idiopathic constipation published between 
1975 and 2005. Included study tables are listed in Appendix III. 
I chose not to include literature about children with other medical conditions who may 
have constipation caused directly as a result of their medical condition and lor by drug 
therapy used to manage it because this is not idiopathic constipation. I did not include 
literature that looked at adult constipation as the aetiology is different and some of the 
drugs used in adults are not licensed for use in children. I did include studies that 
considered underlying causes and contributory factors because they are elements that 
are integral to diagnosis and management issues. 
Childhood idiopathic constipation is a condition about which little is known and 
practice is based at worst on individual preference a:qd at best on expert consensus. A 
large proportion of the literature about childhood constipation falls into the category of 
non-randomised, non-controlled studies. It is important to include this because it reveals 
the work that has been undertaken, encapsulates the complexity of the issues and 
identifies areas for future research. 
The selection criteria therefore included reviews of current constipation treatment 
pathways; discussion papers comparing constipation management protocols; research 
studies in constipation; articles giving epidemiological andlor historical data in any of 
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the selected subject areas. These criteria aimed to identify the current picture of the 
diagnosis and management strategies used in childhood constipation in the UK. This 
included conventional and non-conventional treatment trends and the issues and 
challenges faced by both families and professionals. Literature on epidemiological data 
helped to inform the choice of methods for the randomised trial. Studies have been 
grouped into sub sections headed 'Underlying Causes of Constipation' 'Diagnosis' and 
'Treatment and Outcomes' for clarity of discussion. A summary of each section will 
highlight the main themes arising from the review so that they can be discussed and 
recommendations for further study identified. 
3.3 Search strategy 
The review began with a systematic search for all published original scientific studies. 
The databases used in the search were AMED (1985-2003), Medline (1975-2003), 
CINAHL (1980-March 2003), ClinPSYCH (1989-March 2003) and The Cochrane 
Database. Hand searching of papers from medical and nursing specialists working in the 
field of childhood constipation was undertaken. The search concentrated on literature 
published in the last thirty years, although papers published earlier were included to 
give a historical perspective. Studies carried out in all developed countries were 
included as many of the challenges and interventions are similar to the United 
Kingdom. The key words used to search were: childhood constipation, childhood 
idiopathic constipation, constipation management, children's health beliefs, toilet 
training, 
Five hundred studies were identified form the search. An initial assessment was made 
based on the titles and abstracts of the references found and full documents of particular 
relevance were retrieved. The full documents were screened and the 49 studies meeting 
the inclusion criteria had data, specified in the protocol, extracted. This allowed the 
literature to be described in more detail and decisions to be made regarding the pooling 
of study data in a meta-analysis. There was a wide variability in the diagnosis and 
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management of CIC that resulted in studies using different criteria to define it and in the 
measurement of different outcomes. Combining the results of these studies in a meta-
analysis would be inappropriate because the studies are too dissimilar to make a 
statistical synthesis meaningful (Clarke 2005). 
3.4 Data collection and analysis 
The methodology of the review may be best summarised as systematic searching and 
rating of the strength of the evidence by agreement between myself and two 
experienced and independently minded reviewers. Criteria for grading evidence and 
recommendations are designed principally to guide inferences about the cffects of 
treatment. Other hierarchies are needed to answer questions about diagnosis and 
prognosIs. Literature reviews are often criticised for being biased as the assessment 
process inevitably involves a degree of sUbjective judgement. To overcome this 
problem the studies were graded using The Scottish Intercollegiate Guidelines Network 
(SIGN) grading system (2004). 
SIGN is one of the groups who have developed a range of checklists that have been 
subjected to wide .consultation and evaluation and are used to bring a degree of 
consistency to the assessment process. These checklists were subjected to detailed 
evaluation and adaptation to meet SIGN's requirements for a balance between 
methodological rigour and practicality of use. To minimise any potential bias resulting 
from individual judgements, SIGN advise that each study must be evaluated 
independently by at least two people. This systematic review used three reviewers 
myself, Dr David Wilson and Dr Huw Jenkins. Dr. Jenkins and Dr Wilson are both 
experienced reviewers, Dr Wilson participated in the process in an advisory role as one 
of my supervisors. Any discrepancies in evidence level and grading in this literature 
review were settled by discussion between reviewers. 
We all independently assessed the quality of the trials in terms of whether the study 
question was appropriate and clear; randomisation, concealment and 'blinding' issues; 
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adequacy of control groups; comparability of groups; standardisation of outcome 
measurement; number of withdrawals; whether all participants were analysed in the 
groups to which they were randomised (intention to treat analysis) and judged the 
evidence level and grade of recommendation based on the SIGN criteria (Harbour and 
Miller 2001). This grading system was introduced in 2000 in order to place greater 
emphasis on the whole body of evidence being considered including good quality 
observational studies where randomised controlled trials are not available (SIGN 2000). 
Table 2: SIGN grading system - Levels of Evidence 
Rating Levels of Evidence 
1++ 
1+ 
1-
2++ 
2+ 
2-
3 
4 
High quality meta analyses, systematic reviews of randomised controlled trials 
or randomised controlled trials with a very low risk of bias 
Well conducted meta analyses, systematic reviews of randomised controlled 
trials or randomised controlled trials with a low risk of bias 
Meta analyses, systematic reviews ofrandomised controlled trials or randomised 
controlled trials with a high risk of bias 
High quality systematic reviews of case-control or cohort or studies 
High quality case-control or cohort studies with a very low risk of confounding, 
bias, or chance and a high probability that the relationship is causal 
Well conducted case control or cohort studies with a low risk of confounding, 
bias, or chance and a moderate probability that the relationship is causal 
Case control or cohort studies with a high risk of confounding, bias, or chance 
and a significant risk that the relationship is not causal 
Non-analytic studies, e.g. case reports, case series 
Expert Opinion 
Evidence linking is to the most comprehensive and most recent source available. Where 
possible this is to a systematic review, which should include all of the earlier, original 
studies in that area. Direct reference to original studies is made where there is no 
systematic review, where they are not included in the review(s), or where they are 
necessary to support an important point. Clinical judgement is necessary when using 
evidence statements to guide decision-making. Weak evidence statements on a 
particular issue or effect do not necessarily mean that it is untrue or unimportant but 
may simply reflect insufficient evidence (SIGN 2000). SIGN also recognise that 
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establishing the link between evidence and recommendations for practice is an under 
developed aspect of the guideline process and they propose a more formal consensus 
method for the future (SIGN 50 2004). The current system for grading 
recommendations is explained below. 
Table 3: Revised SIGN grading system - Grades of recommendation 
Grade Levels of Evidence 
At least one meta analysis, systematic review, or randomised controlled trial 
rated as 1++, and directly applicable to the target population; or a systematic 
A review of randomised controlled trials or a body of evidence consisting 
principally of studies rated as 1+, directly applicable to the target population, and 
demonstrating overall consistency of results 
A body of evidence including studies rated as 2++, directly applicable to the 
B target population, and demonstrating overall consistency of results; or 
extrapolated evidence from studies rated as 1++ or 1 + 
A body of evidence including studies rated as 2+, directly applicable to the target 
C population and demonstrating overall consistency of results; or extrapolated 
evidence from studies rated as 2++ 
Evidence level 3 or 4; or extrapolated evidence from studies rated as 2+ 
D 
The guidelines include good practice points where there is no, and nor is there likely to 
be, research evidence. They are based on the clinical experience of the research-working 
group, legal requirement or other consensus (SIGN 2000). 
3.5 Search Results 
There were two Cochrane Reviews (Brazzelli and Griffiths 2002, Price and Elliot 2001), 
three other systematic reviews using alternative criteria (Brookes et al. 2000, McGrath 
et al. 2000, Candelli et al. 2001) and one narrative review identified (Kelly 1996). 
Candelli et al. (2001) reviewed recent world literature in order to propose a diagnostic 
and treatment algorithm for adults, this review was excluded because it made no 
reference to the paediatric population. There were 17 randomised controlled trials 
identified. Of these the following 8 studies were excluded; Loening-Baucke 
(1988,1990), Latimer et al. (1984), Nolan et al. (1998), van Ginkel et al. (2001), van der 
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Plas et al. (1996), because the diagnoses included constipation with abnormal 
defaecation dynamics and underlying neurological disorders and therefore are not 
idiopathic constipation. Corazziari et al. (1985) included some children but their data 
were analysed with the adult data and Davila et al. (1992) was not written in English. 
The remaining nine studies (Berg et al. 1983, Taitz et al. 1986, Wald et al. 1987, Nolan 
et al. 1991, van der PI as 1996, Mellon et al. 1996, Cox et al. 1996, Iacono et al. 1998, 
Borowitz et al. 2002) were randomised and quasi randomised controlled studies. No 
cohort studies were identified. Twenty-six other studies, descriptive studies, case 
studies, surveys and qualitative studies were also included in the review. All the studies 
selected involved children between the ages of six months to eighteen years of age, with 
a diagnosis of functional constipation, most of whom had previously failed to respond 
to treatment. The terminology used to define functional constipation varied between 
studies, for example 'encopresis' and 'constipation' are used interchangeably in some 
studies, and so all definitions were included. 
3.6 Studies related to the underlying causes and contributing factors of CIC. 
There were nine studies that considered underlying causes and contributing factors of 
constipation (Clayden and Lawson 1976, Weaver and Steiner 1984, Taitz et al. 1986, 
Gallagher et at. 1998, Elshimy et al. 2000, Haines et al. 2000, Rogers 2000, 
Cunningham et al. 2001, Borowitz et al. 2003). Cunningham et al. (2001) carried out a 
survey of 19 <750gm birth weight children with constipation who were matched to 
<750gm birth weight children who did not have constipation. Children were matched 
for sex, age, and race. This study came out of a longitudinal study of low birth weight 
children born between 1980-1982. A review of health outcomes of these children at 
11 years of age found significantly higher rates of constipation when compared to low 
birth weight and term born controls. Recruitment details were clearly reported. A 
telephone questionnaire was used to collect data, constipation was not defined in the 
questionnaire but encopresis and eneurisis were. The constipated children had much 
46 
higher rates of neuro-sensory abnormalities and below normal cognitive function than 
the children who were not constipated. Seventy three percent of parents had sought 
medical help for management of condition and reported a minimising of the problem by 
medical staff. Parents felt that given the medical traumas their children had faced 
because of their neurological impairment, constipation was a mild problem. The study 
was small and under-powered, which was reported. 
Borowitz et al. (2003) compared 125 families who had a child with constipation with 95 
families who had children without constipation at their first visit to primary care 
physician. The definition of constipation used was clearly defined and methods were 
adequately reported but there was no power calculation so it was not possible to assess 
whether the sample was of sufficient size. A questionnaire was used to collect data 
including family history, toilet training, bowel habits and contributing factors. 
Appropriate analysis was completed using chi square and 2 tailed t-test, differences 
were considered statistically significant when p< 0.05. The results suggested that 
constipated children were no more likely to have family history of constipation and 
parents of constipated children reported more difficult toilet training but had not begun 
toilet training early i.e. before the age of 2 years. Parents described painful defaecation 
as most important factor in constipation. Toilet training was seen as a factor in children 
becoming constipated in the over two age group and transition from breast to bottle and 
or weaning was seen as a precipitant in children who had symptoms before the age of 
two years. 
In her paper commenting on current practice Rogers (2000) highlights the issues 
regarding the terminology used in studies of constipation. For example she defines 
terms that are often confused or used interchangeably in the literature such as 
encopresIs. This is often used to describe soiling as a result of impaction when the 
correct definition of encopresis is the passage of normal stool in inappropriate places. 
She argues that toilet training battles, lack of exercise, diet, psychological difficulties, 
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organic problems such as anal fissure and infections are all possible contributing factors 
and recommends a consistent, positive approach, stressing the fact that families may 
need lots of contact for support. Rogers suggests that successful management begins 
with disimpaction, includes education throughout and the maintenance phase must 
address the many associated issues such as diet, fluid intake, toileting and behaviour. 
She also highlights a link between constipation and daytime wetting (27%) and urinary 
tract infections (3% boys, 42% girls). 
Gallagher et at. in 1998 investigated the characteristics and referral patterns of children 
under 5 referred to hospital with constipation (n = 42). The study identified a haphazard 
approach to constipation management in preschool children and long delays between 
onset of symptoms and referral for specialist opinion. Few families reported being given 
psychological input and only two children had been referred to and seen by a 
psychologist. Most referrals were for a surgical opinion, surgical diagnoses included 
five children with anal fissure, one megarectum, one anal polyp and one with faecal 
impaction. There were no cases ofHirschprung's disease or anorectal anomalies found. 
Nearly half the children had received rectal medication and while this is sometimes 
unavoidable more often than not the same result can be obtained using oral medication, 
which is much less traumatic for the children. The authors argued that the delay in 
referral for specialist opinion illustrated 'an unduly optimistic view of prognosis' they 
also felt that doctors were reluctant to optimise laxative therapy and failed to address 
parental concerns. A high proportion of children, up to 40% are reported to suffer 
behavioural problems as part of their condition (Bernard-Bonnin et at. 1993, Kelly 
1996). In view of this, it was very disappointing that psychological assessment and 
treatment were often considered only when medical treatment had been unsuccessful. 
This study supports the view that psychological aspects should be explored at the first 
consultation and simple behavioural interventions used from the outset of management. 
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In a later follow up study E1shimy et al. in 2000 reported outcome data from the same 
cohort of children in the Gallagher study. The findings showed that the condition had 
been successfully treated in 29 of the 41 children (71%). Twelve were still under 
medical supervision and five children were no better at all. Further study of these five 
children showed that these families regularly missed appointments, failed to take 
medication, had high levels of behavioural problems and gave the authors a strong 
impression that social disadvantage is an important factor in predicting successful 
outcome. These results are supported by Taitz et al. in their 1986 study that investigated 
children referred to an outpatient clinic with constipation. They found a high level of 
diversity of treatment reflected the multi-factora1 nature of the condition and 
complexities of delivering treatment programmes because of time constraints in clinics. 
Forty seven children were alternately assigned to one of two groups. Clear reporting of 
interventions and results showed children who did not respond to treatment were more 
likely to come from families with multiple psychosocial problems leading to increased 
level of non- compliance and poor outcomes. 
Clayden and Lawson (1976) examined 106 children with long standing chronic 
constipation. Nine percent were found to have ultra short segment Hirschprungs disease, 
the remainder showed hypertrophy of the internal sphincter and responded to either a 
single anal dilatation (38%) or further anal dilatation and internal sphincterotomy 
(10%). This study suggested that anal dilatation is useful in the diagnosis and treatment 
of chronic constipation or when medical interventions have failed. 
There were two surveys, the first undertaken by Weaver and Steiner in 1984 that looked 
at normal bowel habit in children in 350 preschool children from a single GP practice. 
Ninety six percent of children had bowel movements within a range of 3 times day -
once every other day. There was a significant correlation between infrequency of bowel 
movement, longer transit time and hardness of stools. The study showed a 'yearly 
decline in mean frequency of bowel actions between 1-4 years of age with the main 
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decline occurring in neonates but there may be another around the onset of weaning. 
This correlates with increasing whole gut transit time, which increases with age 
suggested by Lesne et ai. (1920) and Triboulet (1909). There was also a predominance 
of low fibre diets. The second survey was by Haines et ai. (2000) who completed a 
study investigating drinking facilities provided by schools. There were two parts to this 
survey, the first in 1995 included all 242 primary, junior and secondary schools in a 
Welsh local education authority. In 1998 the survey was repeated in 72 primary schools 
in a local education authority in the North West of England. The questionnaire 
investigated provision of drinking water, access to water during the day and also access 
to toilet facilities. The results showed a wide variation in provision, with larger schools 
having proportionally fewer facilities. Children reported that they felt discouraged from 
using school toilets because of bullying and boisterous behaviour from other children, 
which often occurred. This paper is relevant because adequate fluid intake is essential to 
maintain optimum health. Low fluid intake is associated with constipation and bladder 
disorders (Rogers 2000). Adequate access to water during the day may also discourage 
children from purchasing high sugar fizzy drinks from vending machines. Vending 
machines may be provided as way to generate income for schools and fizzy drinks may 
be seen as an attractive alternative to water. The authors recommend that drinking 
facilities for pupils should be given higher priority at Government level. In October 
2000 there was the launch of a national campaign by the Enuresis Resource and 
Information Centre (ERIC) to improve access to fresh drinking water in schools and 
encourage children to drink appropriate quantities of water daily called 'Water's Cool in 
School' This campaign is still running and other recent government proposals include 
legislation to remove vending machines selling confectionary from schools. Changes to 
the standard and type of school meals offered to children will support this initiative by 
promoting healthy eating. 
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3.7 Toilet training 
The literature on toilet training was included in this section because it has been 
suggested that coercive toilet training can be a factor in constipation and clinical 
experience has shown that constipation delays toilet training and contributes to toileting 
refusal. 
The acquisition of toileting skills is a universally accepted milestone in child 
development. Parents have a key role in the toilet training process by providing their 
child with the right environment, motivation and encouragement. Stephens and Silber 
(1974) suggest that parental expectations of the age their child will attain successful 
toilet training is unrealistic. In a study undertaken by Schum et al. (2002) girls 
demonstrated toilet training skills earlier than boys but most do not master readiness 
skills until after the age of 2 years. He reports the range of normalcy for attainment of 
skills may vary by as much as a year. Children have to be able to master several 
behavioural responses within a social context together to allow appropriate defaecation. 
They need to have sufficient dietary and fluid intake together with the ability to 
recognise and respond to physical cues. They require the ability to discriminate between 
appropriate and inappropriate place to defaecate, learn toilet undressing skills, be able to 
perform valsalva (raising intra abdominal pressure by attempting to exhale with mouth 
and nose shut) to initiate evacuation and clean themselves afterwards. The combination 
of the physiology of defaecation and the learned behavioural responses necessary for 
appropriate and socially acceptable defaecation can be disturbed or compromised ifpain 
andlor fear is experienced. Many studies report that children and parents admit that fear 
of pain is a major factor in their constipation (Bernard-Bonnin et ai. 1993, Partin et ai. 
1992, McGrath and Clawson 1994, Loening- Baucke 1994). 
The majority of the research relating to toilet training is based on expert opinion (SIGN 
Evidence level 4) with the exception of Stephens and Silber (1974), Taubman (1997) 
and Fishman et ai. (2002) who undertook surveys to compare parental expectations of 
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toilet training outcome with actual outcome in toilet training. The aim was to determine 
the incidence of toilet refusal for stooling and its outcome on toilet training and to 
evaluate the frequency of predisposing factors for encopresis before and during toilet 
training. The conclusions from these three surveys were that parental expectations are 
that children will be toilet trained earlier than they are. Most children are not completely 
toilet trained by 2 years of age. They found no relationship between age of initiating 
toilet training and subsequent constipation and soiling. A third of parents said they had 
started too early and would be more relaxed with subsequent children. Stool toileting 
refusal occurred in 1 in 5 children in the Taubman (1997) study. Constipation, 
abdominal pain, fear of toilet and difficulties with toilet training were significantly 
higher in the children with primary encopresis in the Fishman et at. (2002) study. The 
surveys sampled large numbers of children using convenience sampling from very 
specialised populations. They describe what may happen during toilet training but 
cannot explain why events happen or whether one approach was more effective than 
another. This means that as in other areas of the literature, there is insufficient data to 
recommend and guide clinical practice. The included studies pertaining to toilet training 
can be found in Appendix III. 
3.8 Studies relating to the diagnosis of CIC. 
Diagnosis is the crucial process that classifies an illness and should define management. 
Ideally the art of clinical diagnosis focuses on the patient's cluster of signs and 
symptoms to identify the disease or disorder while taking into consideration the social, 
psychological and economic context in order to reach a decision regarding treatments 
that will maximise the patient's health. A combination of strategies may be used 
including pattern recognition, where the presentation of symptoms fits into a learned 
disease profile; diagnostic questioning where the answer to one question leads to 
another set of questions which ultimately lead to the right diagnosis; taking a history 
and completing a physical examination and finally undertaking of investigations which 
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may include laboratory tests and X-rays to rule out any uncertainty (Sackett et al. 1991). 
There is no single physiological phenomenon that allows a clinician to identify Crc. 
The diagnosis is confirmed by the symptom profile or by excluding other pathologies. 
The following studies discuss the issues involved in making a diagnosis of childhood 
idiopathic constipation (Loening-Baucke 1994, Keuzenkamp-Jansen et al. 1996, Solzi 
and Di Lorenzo 1999, Nurko 2000, Castiglia 2001, Griffiths 2002). Loening-Baucke 
(1994) gives a clear definition of constipation and signs and symptoms in her narrative 
review of assessment and diagnosis of constipation in childhood. Sixteen percent of 
parents of toddlers report constipation, mostly of short duration but chronic constipation 
often develops if the problem is inadequately managed. Sixty-three percent of children 
with constipation and soiling had history of painful defaecation starting before the age 
of three years (Partin et al. 1992). This paper highlights the importance of detailed 
history taking; fifty percent of parents don't recognise constipation and few relate 
presence of soiling to constipation. There is a need to exclude organic causes i.e. 
Anatomical causes, Neurological conditions, Hirschprung's Disease, Endocrine and 
Metabolic disorders. Loening-Baucke (1994) discusses the investigations required and 
suggests that treatment needs to be a well-organised, multifaceted approach including 
psychological, behavioural educational and medical interventions. She recommends the 
use of enemas for disimpaction, including milk and molasses, suggests giving an anti 
emetic to reduce nausea and vomiting that may occur as a side effect and argues that 
dietary factors alone will not alleviate chronic constipation if stool withholding is 
present, laxatives are required too. There is no recommended set dose, just a starting 
dose, which should be adjusted as required to get daily bowel movement. There is 
recognition that 'compliance' is most important but there is no mention of how to 
encourage it. Occasionally constipation may be manifestation of complex family 
problems that may require specialist Child and Family Mental Health input. Twenty five 
percent of children don't respond to treatment, with long term follow up showing a fifty 
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percent cure rate at 12 months, a further twenty percent would hope to be cured by 2 
years with thirty percent requiring continued treatment for many years. 
Keuzenkamp-Jansen et at. (1996) analysed data from the records of 244 children and 
evaluated long-term outcome by telephone interviews. They concluded that childhood 
functional constipation may be difficult to recognise, given the diversity of presenting 
symptoms and that while intensive laxative therapy is effective, recurrence of symptoms 
is common. In their study only 46 children had symptoms of infrequent bowel 
movements, many reported normal bowel patterns and highlighting the need for 
thorough assessment. Solzi and Di Lorenzo (1999) argue that the clinical course of 
constipation differs considerably between adults and children and that many diagnostic 
tests useful in adults have limited value in children, illustrated in Figure 3. 
Figure 3: The diagnostic differences between childhood and adult constipation. 
Children Adults ! 
I 
Onset Toilet training, school Adolescence, Young adult I 
entry hood I 
Transit Time 16 hours at 4-24 months of 30-48 hours after puberty ! 
age I 
Behaviour Withholding Straining ! 
Faecal Incontinence Common Uncommon I 
Secondary to systemic Rare Common I 
disease or medication use 
Sedentary Life Rare Common I 
High Fibre diet Rarely helpful Helpful 
Barium Enema To rule out Hirschprungs To exclude intraluminal ! 
Disease lesion 
Rectal Biopsies To rule out Hirschprungs Rarely useful ! 
Disease 
Surgery Not in functional Helpful to show slow 
constipation transit time. 
Biofeedback Unclear benefit Helpful in pelvic floor 
dyssynergia 
This view is supported by Griffiths (2002). Solzi and Di Lorenzo (1999) advocate a 
programme of disimpaction, behavioural modification and oral laxative therapy with 
close follow up and support. They point out that there is a lack of information regarding 
long-term outcome of constipation, tertiary centres report high numbers of children who 
54 
remain constipated after treatment They also suggest treatment in primary care settings 
have a higher rate of success. 
Nurko (2000) reports the prevalence of childhood constipation as approx thirty four 
percent in UK. The lack of uniform definition and standardised classification make 
comparison between treatment groups difficult. Nurko argues that there is no single 
treatment for constipation, many children don't respond and continue to have chronic 
problems. He suggests the reasons for this are multifactoral including the fact that the 
exact patho-physiology is not fully understood. This paper includes a narrative review 
of Rome II and the North American Society Paediatric Gastro-enterology and Nutrition 
(NASPGN) guidelines. It suggests that Rome II is too restrictive in that it includes only 
infant and pre-school children. Older children don't fit into either the adult classification 
or the children's Rome II definition of constipation. Nurko comments that the NASPGN 
definition is too general for research purposes but is at least not restrictive. He argues 
that for most clinicians 'functional constipation' simply means all children who have 
constipation in whom no abnormal pathology has been identified, therefore argues that 
the role of Rome II criteria is questionable. He also highlights the lack of uniformity 
and little evaluation of treatment. The NASPGN group found very few controlled 
studies of treatment and evaluation undertaken in children. A table of recommended 
treatment together with level of evidence supporting it is included. Nurko suggests that 
these guidelines will help unify treatment and form a framework for the design of future 
research studies. Response rate to therapies was low, being fifty percent or lower in 
some studies and thirty percent of patients have intractable symptoms. 
The role of fibre is also discussed, but there are no randomised controlled trials in 
healthy children with functional constipation. Nurko also includes a review of a study 
on cows' milk intolerance (Iacono et at. 1998) suggesting this was a good study but 
Iacono et at. use a highly selected population so it is difficult to generalise findings. 
Biofeedback has not so far proved to have long term benefit, but Nurko points to short 
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term responses which have a positive impact on the child and family, suggesting rather 
than dismissing biofeedback efforts should be made to try to prolong its effect. 
Cisapride was suggested as a viable treatment option in children with constipation. It 
was thought safe but concerns were raised regarding it being the cause of cardiac 
arrhythmias. Initially it was felt it could be useful where there was definite evidence of 
impaired gut motility however Cisapride has now been completely withdrawn. 
Preliminary studies show Polyethylene Glycol solutions are well tolerated with new 
flavourless options being offered which may make them easier to disguise and increase 
'compliance' . 
Griffiths (2002) paper gives a clear description of the anatomy and physiology of the 
rectum and anus. It includes a definition of constipation including clarification of 
encopresis as passage of normal stool in inappropriate place not simply soiling as a 
result of impaction. He suggests the main cause is subconscious overriding of the desire 
to defaecate owing to reasonable fear of painful defaecation. There may be many causes 
but these are often not relevant by the time treatment is sought. He recommends detailed 
history taking and examination including rectal exam unless there is a visible fissure. 
Unlike adults there are almost no investigations required. Abdominal X-ray is most 
useful for showing the extent of problem to parents especially if no rectal examination 
has been done. Other invasive studies to diagnose or assess constipation such as colonic 
transit studies rarely have a role in children's treatment, as there is no universal 
agreement on age related normal values for colonic transit time. The importance of 
megarectum, which contributes to relapse in that the increased capacity of rectum can 
hold more stools is discussed. Some studies confirm higher rectal capacity (Clayden 
1992, Meunier et at. 1984) and others do not (van der Plas et ai. 2000). Anal stretch 
under general anaesthetic is used to reduce the incomplete relaxation of the internal anal 
sphincter, which leads to obstructed defaecation. No evidence of long-term benefit is 
reported. Botulinum toxin may be used to provide a reversible weakening of internal 
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anal sphincter. Preliminary studies are currently in progress. Griffiths argues that the 
concept of megarectum defined as a rectum that is working abnormally on appropriate 
investigation is unproven in children. A prolonged duration of faecal impaction and 
retention may lead to megarectum in adult life. He describes four phases of 
management: education to dispel blame from parent/child and stimulate engagement 
with the treatment; disimpaction using the oral route preferably but advocates use of 
enemas if children not averse; peg lavage or manual evacuation under general 
anaesthetic which has the advantage of being quick and giving anal stretch at the same 
time and maintenance. With regard to maintenance, Griffiths states that there is no 
evidence of any superior drug combination/regime and he argues that compliance is 
important as any drug therapy may continue for many months. Dietary fibre while 
universally advised may not have role in the treatment of children. Increased fluids and 
regular meals to promote gastro colic reflex are more important as well as behavioural 
therapy toilet training, star charts and positive reinforcement of good behaviour. 
Castiglia (2001) clarifies the difference between functional (idiopathic) and organic 
constipation. He gives a clear explanation of withholding, including different 
presentations in different aged children and includes an overview of homeopathic and 
natural approaches e.g. herbal remedies are considered. He recommends that healthcare 
professionals must encourage families to feel comfortable discussing use of CAM and 
recommends an individual programme for each child but gives little actual detail of 
ongoing management. 
3.9 Treatment and Outcomes of Constipation 
There were seventeen papers that considered the treatment of childhood idiopathic 
constipation. There were two Cochrane Reviews (Brazzelli and Griffiths 2002, Price 
and Elliot 2001), three other systematic reviews using alternative criteria (Brookes et ai. 
2000, McGrath et ai. 2000, Candelli et at. 2001) and one narrative review (Kelly 1996). 
Candelli et ai. (2001) reviewed recent world literature in order to propose a diagnostic 
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and treatment algorithm for adults, this review was excluded because it made no 
reference to the paediatric population. A summary of the included reviews can be found 
in Table IV in Appendix I. 
Brazzelli and Griffiths (2002) reviewed the effects of behavioural andlor cognitive 
interventions with or without other treatments for the management of childhood 
defaecation disorders between 1980-2000. The review identified sixteen randomised 
controlled trials or quasi-randomised trials which encompassed different diagnoses, 
treatment options, outcome measures and follow up periods. The authors showed that 
interventions varied amongst trials, sample sizes were small, most used less than fifty 
participants and outcomes were not defined consistently. None of the studies considered 
the impact of the condition on the wider family and other social issues. They concluded 
that there is a requirement to formally review conventional medical management. They 
also suggest that evidence about combining behavioural therapy and laxative treatment 
would be enhanced by replication and that the efficacy of laxative regimens should be 
investigated at all stages of treatment together with the cost implications relating to the 
choice of interventions used. They suggest larger, well-conducted trials are needed 
which include clinically and socially relevant data about children's emotions, social 
interactions, scholastic performance and impact on family dynamics. Recommendations 
include the need to give more consideration to the acceptability of an intervention as 
some of the medical and behavioural procedures used may be stressful and upsetting for 
the children. This was the only review of sufficient quality to merit a SIGN evidence 
level of 1+. 
Brookes et al. (2000) systematically reviewed the literature between 1973-1999 for the 
treatment of constipation and toileting refusal in children. They included randomised 
controlled trials investigating medical, behavioural, psychological and biofeedback 
treatments and identified nine studies in school age children. There were no studies in 
pre-school children. This review had clear aims and a well-defined search strategy. The 
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studies included were grouped by treatment criteria and analysed for efficacy. The 
authors highlight the fact that improvement was not consistently defined across studies 
although baseline characteristics were comparable. The conclusions are cautious given 
the small number of studies but the review showed that there was evidence to support 
comprehensive medical-behavioural interventions but no evidence to support the routine 
use of psychotherapy or biofeedback. The most pertinent conclusion was the need for 
researchers to adopt standardised definitions of remission to allow comparison of results 
across studies. This review merited SIGN evidence level 1-. 
McGrath et ai. (2000) presented a systematic review of 65 papers exammmg 
behavioural and medical treatments for constipation and faecal incontinence between 
1975-1998. Twenty- three studies were excluded because they were case studies or 
uncontrolled single case designs. The review identified clear methods and rationale for 
categorisation using the Chambless criteria for efficacy (Chambless et ai. 1996). This 
included detailed reviews of the studies identified and many included biofeedback in 
various forms. Subject selection was either not well defined or very specific, for 
example children with abnormal defaecation dynamics and interventions were 
inconsistent and biofeedback interventions vary so generalisation was difficult. Results 
of the review reported four treatments that were probably effective (two different 
medical intervention with positive reinforcement and two extensive behavioural 
interventions) and three with potential which included full medical intervention and 
biofeedback; medical intervention without fibre recommendation and biofeedback; 
medical intervention without laxative maintenance plus education, skills building and 
goal setting. Overall the review showed that there were no well-established 
interventions and practice was varied. The recommendations for future research 
included the need for clarification of terminology used in studies, for example children 
with constipation and those with constipation and soiling should be clearly defined and 
reported. Inadequate distinctions between behaviour therapy and behavioural 
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recommendations made it difficult to compare studies. Although the quality of research 
does not allow clear conclusions to be drawn McGrath et al. (2000) point out areas for 
future study suggesting that medical treatment components are part of almost every 
study and behavioural therapy appears to increase efficacy however more research is 
needed to confirm efficacy of treatments that may be useful in specific subgroups of 
children. Consideration should be given to the time frame of a treatment before 
alternatives are considered. The authors support early intervention and regular re-
evaluation if a treatment intervention is not producing significant change early in the 
programme. However more isn't necessarily better and they go onto argue that adding 
more intervention components to a management plan does not improve outcomes. None 
of the studies included reported levels of adherence to interventions, most had small 
samples and the research questions would have been improved by being more focused. 
Kelly (1996) reviewed the literature from 1924-1994 on to the management of 
childhood chronic constipation and soiling with particular reference to psychological 
approaches used. This narrative review argues that the literature is confusing because 
terms are not well defined or are used interchangeably. Kelly compares the different 
perspectives of several studies by Pinkerton (1958) who argued that concurrent physical 
and psychological treatments would undermine parental confidence in the psychological 
approach. Pinkerton believed that children 'gain' from their constipation, suggesting 
that it is usually a means of defying parental authority and they chose behaviour which 
they sense will have maximum upsetting effect. Pinkerton encouraged parents to accept 
this as a normal part of development and adopt a tolerance towards the symptoms, the 
premise being that if the response to the constipation is not as the child expected then 
there is no longer any gain to be made by persisting with that particular behaviour. 
Kelly cites the opinion suggested by Jolly (1976) who also believed that physical 
interventions exacerbated the problem. Perhaps the nature of the physical interventions 
are an issue, for example Clayden and Agnarrson (1991) argues that enemas and 
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suppositories used for disimpacting the bowel cause pain and can lead to further 
avoidance of defaecation, causing further impaction which requires treatment, known as 
the pain-avoidance cycle. As early as 1958 Pinkerton's paper described children's fear 
and anger at the use of rectal treatments, which they clearly believed were abusive and 
yet the practice continues today. Kelly reports that most behavioural interventions 
described are basic toilet training techniques, with rewards for positive behaviour. 
Buchanan and Clayden (1992) and Clayden and Agnarrson (1991) also recommend 
demystifying constipation by using pictures to describe how the body works and to 
engage the child in their treatment, this encourages the child and family to takc 
responsibility for their condition. Family therapy may be useful in understanding the 
wider family dynamics and the context in which constipation evolved and is sustained. 
However there has been little research into this area and no intervention studies 
investigating the efficacy of different approaches have been published. The correlation 
between life events such as the birth of a sibling, loss of or separation from a parent, 
going to or changing schools has been cited as a possible contributing factor in 
constipation (Levine 1975). Sexual abuse has been recognised as a possible factor in 
chronic constipation (Moore 1985, Clayden 1988, Boon 1991). However these areas 
have also not been adequately researched and Kelly concludes that there is little 
research detailing the physical follow up of children with constipation and soiling and 
none following the psychosocial outcomes of these children. He identifies the need for 
better epidemiological data, clearer definitions, study of large cohorts of children with 
constipation and soiling to investigate all aspects of condition and controlled trials 
comparing interventions, outcome and long term follow up. 
3.10 Randomised Controlled Studies 
Nine randomised controlled trials that investigated treatments and outcomes for children 
with idiopathic constipation are appraised in the following section. A table illustrating 
the included studies with the evidence grading can be found in Appendix III. 
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Berg et al. (1983) investigated the effects of behaviour modification +/- Sennacot in 44 
children with soiling and/or constipation. No randomisation details were given and there 
was no power calculation. Power calculations are important because they give the 
number of participants required to take part in a study to identify an intervention effect. 
Outcome measures were the number of soiling episodes and frequency of bowel 
movements in toilet. The children were followed up for 1 year. No significant 
differences were found between groups 
In the Taitz et ai. study (1986) 47 Children with primary/secondary encopresis aged 
between 2-14yrs had behaviour modification + psychotherapy+/- laxatives as treatment. 
There was no power calculation for sample size. The study measured outcomes as 
'Cure' in patients who had 5 x bowel movements per week with no soiling; 'Improved' 
in patients who had 3 x bowel movements per week with one episode of soiling and 
'Non responders' in patients who had less than 3 bowel movements per week with 
soiling more than once a week. This study was not randomised so this study was 
reassigned to case control trial and judged to be evidence level 3. Wald et al. (1987) 
investigated 50 children with constipation who were randomised into a biofeedback 
group or a mineral oil group. Outcome measures were the number of bowel movements 
and reduction in soiling. The children were followed up for one year. There was no 
power calculation for sample size and randomisation was poorly addressed. The results 
showed that the interventions had no positive effect on outcome. In a well-designed 
Australian study Nolan et ai. (1991) investigated 169 children with encopresis 
(Constipation) aged between 4-16yrs. Laxative therapy (Enemas, Bisocodyl, Liquid 
Paraffin and Senna) was compared with a behaviour modification programme. This 
study included randomisation details and had a power calculation for sample SIze. 
Outcomes measures were the frequency of soiling, number of bowel movements and the 
level of medication required. Follow up continued for one year. The results showed that 
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laxatives and behaviour modification were better than behaviour modification alone. 
This study was the only trial that was judged to be of sufficient quality to be ELI +. 
The van der Plas et al. (1996) study compared Biofeedback with conventional treatment 
(laxatives, dietary modification and toilet training) in 192 children aged between 5-
16years. Once again there were no details of randomisation and no power calculation 
for sample size. The outcomes measured were frequency of bowel movements and the 
level of laxative dosage. The children were followed up for 12-18mths. The study found 
no difference between groups. Mellon et al. (1996) compared dietary modification and a 
toilet programme with mineral oil and rewards for toileting in 25 children. No 
randomisation details were reported and there was no power calculation for sample size. 
Outcome measures were a normal bowel pattern or twenty five percent decrease in 
soiling at six months follow up. There was no difference between groups. 
Cox et al. (1996) compared the additive benefits of laxative, behavioural and 
biofeedback in 44 children with encopresis for at least 1 year aged between 6-15 years. 
They attempted to identify treatment mechanisms and predictors of outcome. Block 
randomisation was used and baseline bowel and toilet habit for 14 days were recorded. 
Laxative therapy + behaviour modification + toilet training was compared with laxative, 
behaviour modification + biofeedback. Outcome was measured by the frequency of 
soiling episodes at 14 days before treatment and 3 months after. The results showed that 
decrease in soiling was significantly related to an increase in bowel movements and that 
behaviour modification with laxatives improved outcome, better than laxatives alone. 
Sixty-five children aged between 11-72 months, with chronic constipation were 
investigated for cow's milk intolerance by Iacono et al. (1998). This double blind cross 
over study gave either cow's milk or soy milk for 2 weeks followed by a 1 week wash 
out then cows/soy groups reversed. There were concealment issues and there was no 
power calculation for sample size. Outcome was measured by frequency of bowel 
movements. Follow up was between 3-20 months. The study could not prove that the 
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interventions had a positive effect on outcome because the study population was very 
specific and the sample size was small, but it was an interesting study and would be 
worth repeating over a longer period with an appropriately powered sample size. 
The Borowitz et ai. (2002) study recruited 87 children with chronic soiling aged 
between 6-15 years. They compared three treatment protocols: medical treatment versus 
medical treatment + toilet training versus medical training, toilet training and 
biofeedback. There were no randomisation details given and no power calculation for 
sample size. Outcomes were reduction in soiling, bowel movements in the toilet and 
laxative use. Children were followed up for 3-12 months. The results showed that 
toileting programmes may have greatest impact on the number of children who 
improved. 
3.11 Descriptive Studies 
The following sections (3.12-3.17) will discuss other literature that has an impact on the 
management of childhood idiopathic constipation but is not considered in the upper 
categories of the hierarchy of evidence. The studies include guidelines, evaluations of 
treatment including drug therapy and outcomes, case studies and qualitative research. 
This will provide a broad view, highlight important issues and help to place my study 
within the context of previous research. 
3.12 Guidelines for the management of childhood idiopathic constipation 
The launch of clinical governance in 1998 made the responsibilities of healthcare 
professionals much more explicit. Clinical governance is the overarching term for 
everything that underpins and improves the delivery and quality of care in the health 
service (RCN 2003). Clinical guidelines can play an integral part in that they provide a 
framework of safe, effective and appropriate practice for specific clinical conditions. 
Ideally they are systematically developed statements that are supported by appropriate 
levels of evidence that has been reviewed and appraised so that the recommendations 
are truly' evidence-based' . 
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In 1992 Dr Graham Clayden published 'personal practice' guidelines for management 
of constipation based on his considerable clinical experience (C1ayden 1992). He 
suggests that constipation is a complex combination of primary, secondary physical and 
psychological issues that a health professional must take into consideration when 
constructing a treatment approach. He also suggests that being too single minded in 
approach can lead to a worsening of the condition and lead to loss of confidence and 
compliance. This guideline gives clearly defined principles of management and factors 
associated with effective treatment, including a shared model of care where families are 
involved in negotiating their care, disimpaction, maintenance and follow up and 
support. His views are supported by data from 230 children over a four year period. In 
1994 this was the first guideline to be adopted by The British Paediatric Association 
Standing Committee on Paediatric Practice Guidelines. This guideline was updated in 
1996 with the addition of common errors to avoid in management and further liaison 
with schools regarding the role of the school in providing adequate and safe toilet 
facilities and engaging teachers in a supportive role to increase understanding of the 
condition of childhood constipation. 
The Drossman et ai. (1999) paper discussed 'Rome II' which is a Multinational 
Consensus Document on functional gastrointestinal disorders that used a ten step Delphi 
process to reach its recommendations. Drossman et al. emphasises an increased 
awareness of a more integrated bio-psychosocia1 understanding of functional GI 
disorders which may be caused by a combination of intestinal motor, sensory and CNS 
activity (the brain-gut axis). They suggest that factors like smell, sight, emotions and 
thoughts have the capability to affect the GI tract physiologically e.g. motility, 
secretions. He argues that it is no longer rational to try to discriminate between 
physiological and psychosocial factors suggesting that treatment should be based on a 
better understanding of both factors. 
65 
There is a specific section referring to childhood disorders (Rasquin-Weber et ai. 1999) 
that aims to define criteria for functional GI disorders, which are symptom based rather 
than organ based, because complaints are linked to the physiological development of the 
child. The paper suggests that the original Rome criteria for adults resulted in an 
explosion of clinical research which contributed to an understanding of the issues and 
provided clinicians with a positive approach for treating adult patients. The aim was to 
do the same in the paediatric population, with particular reference to longitudinal 
studies looking at ongms and evolution of the disorders of which functional 
constipation is one. The team agreed that some infants inherit a temperament which 
includes a GI reactivity to stress making them more susceptible to these particular 
disorders. The team are convinced that environmental factors in early life also playa 
part. The brain programs physiological stress responses to life events from birth, these 
responses may continue throughout childhood and into adult life. Children learn health 
and illness attitudes from their parents and care givers therefore consideration must be 
given to the intrinsic contribution families play in functional disorders. The diagnosis of 
functional constipation is defined separately from functional faecal retention. This is 
important because functional constipation may be a predisposing factor in the 
development of faecal retention. This paper reports continuing disagreement about use 
of enemas, proponents argue that enemas provide instant relief however unpleasant, 
others suggest that the fear of anal manipulation is aggravated by this intervention and 
perpetuates the fear and increases non-compliance with treatment. 
The North American Society for Paediatric Gastroenterology and Nurtition (NASPGN) 
also produced guidelines in the fonn of a 'medical position statement' (Baker et ai. 
1999). This had nineteen recommendations for the management of childhood idiopathic 
constipation based on the availability and quality of evidence. Each recommendation is 
linked to the quality of the evidence found to support it to enable practitioners to assess 
the weight of evidence. Only three recommendations are supported by evidence from 
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Randomised Controlled Trials and they are all concerned with drug therapy, including 
the use of Cisapride, which has now been withdrawn because of serious side effects. 
Two recommendations, the use of rectal biopsy to exclude Hirschprungs Disease and 
the use of stimulant laxatives Senna and Bisocodyl in selected patients are supported by 
case control trial without randomisation. Seven recommendations are based on well 
designed case controls or cohort studies preferably from more than one centre and the 
remaining seven are based on expert opinion, clinical experience and the consensus of 
expert committees. The guidelines were put together in a systematic way and reviewed 
by a wide audience. They acknowledge the paucity of evidence but recognise that there 
is a need to unify treatment and further research in this area. 
Felt et ai. (1999) developed an evidence-based guideline for idiopathic constipation 
management in primary care. Multidisciplinary consensus was reached following 
review of the literature. Twenty-five papers were identified and there was a clear 
strategy for literature search. Emphasis was on early identification and treatment plans 
with increased parental compliance. The reviewers acknowledged there was little 
available evidence at time of development but plan to incorporate further evidence as it 
becomes available. This review included examples of the evidence tables that were 
developed for each question, which gave a very clear report of the level of evidence 
used for each part of the guideline. 
In a similar project Gillett et ai. (2001) developed an evidence based care pathway for 
idiopathic constipation management in primary care in Lothian, East and Mid Lothian. 
'Tough Going' was developed following multidisciplinary consensus following review 
of the literature. The strategy for the literature search was not included. The authors 
acknowledge the lack of available evidence at the time of development but plan to 
incorporate further evidence as it becomes available and are currently undertaking an 
audit of the use of the guidelines which should be completed in 2005. 
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In summary all the guidelines (Clayden 1992, Rasquin-Weber et at. 1999, Baker et at. 
1999, Felt et at. 1999, Gillett et at. 2001) consider childhood idiopathic constipation to 
be a complex condition that requires a multifaceted management approach. Due to the 
lack of rigorous research in the specialty, guidance for practice is based on expert 
opinion and agreed by consensus. This process can be arduous, long and may mean that 
sometimes the guidelines are outdated almost as soon as they are published but they do 
provide a framework and go someway towards raising the standard of care provided for 
children and families. Having considered the role of guidelines, the next section 
examines the research relevant to the evaluation of treatment programmes and 
outcomes. It is difficult to justify recommendations for practice without examining the 
impact they have on children and families. 
3.13 Studies evaluating treatment programmes 
The following studies evaluated treatment programmes (Corazziari et at. 1985, Sprague-
McRae et at. 1993, Almond 1993, Allen 1998, Loening-Baucke 2000a, Dilliway 2001, 
Youseff and Di Lorenzo 2001, Amendola et at. 2003). An overview of the studies can 
be found in Appendix III. Corazziari et at. (1985) looked at rectal manometry and total 
gastrointestinal transit time (TGITT) in 63 constipated children and 78 normal controls 
(manometry was performed on 25 of the control group). No patients were receiving 
laxatives during the investigation. Manometry and TGITT were measured. TGITT was 
significantly longer in constipated children than in controls, however not all children 
with constipation had prolonged TGITT. In children with idiopathic constipation transit 
was slowed most often at the distal colon and rectum. No difference was found in 
children with different duration of constipation. Anorectal manometry did not detect 
relevant motor abnormalities in constipated children. 
Allen (1998) suggests that the assessment should include the developmental stage of the 
child and two weeks monitoring to establish baseline data. She advocates regular 
toileting, parental consistency, reward systems, the supply of written instructions, diet 
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and fluid monitoring and the regular reviewing of laxative therapy, emphasising 
individual care planning increases success. 
Sprague-McRae et al. (1993) compared two treatment programmes, initial bowel 
evacuation, high fibre diet, behaviour programme and random assignment to oral 
laxative or rectal cathartics. There were 136 patients, 61 who completed the study, drop 
out was described, but no details of randomisation were included and there was no 
control group. Details of treatment were clearly reported, as were the statistics used in 
analysis. There were no significant differences in efficacy of treatments. The study 
found no relationship between toilet training issues and soiling although almost half of 
the families used some type of punishment during toilet training. The majority of 
children in this study rushed toileting, not completely emptying their bowels and were 
not keen to use toilets outside their own home so ignored body cues to move their 
bowels. This study found that most families are unfamiliar with constipation and soiling 
and may not raise it as a health issue. It also reported a high level of family conflict 
around the impact of this condition on family life and suggested that these feelings may 
sabotage any management plan if not addressed. This study also investigated 
behavioural issues. Parents identified that their children had problems concentrating, 
were often socially isolated, anxious and emotionally labile. Completion of the 
treatment plan improved either the behaviour of the children or their parents' perception 
of their behaviour. This study suggests that the option to use rectal cathartics may 
produce a high level of motivation in the child to have spontaneous bowel movement. 
They say 'this is not a punishment or threat, but a reality of the treatment approach' 
(Sprague-McRae et al. 1993 p.62). 
Y ouseff and Di Lorenzo (2001) suggest that childhood constipation can be difficult to 
treat. Their recommendations include accurate and detailed history for diagnosis; 
investigations are not required in the first instance; management often requires 
prolonged support from the multidisciplinary team. There needs to be a clarification of 
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the terms infant dyschezia, functional constipation and faecal retention. Successful 
management requires a detailed treatment strategy and management options 
(disimpaction, maintenance therapy and monitoring). 
Amendola et al. (2003) assessed a combination programme of medico-psychological 
treatment (n=25). There was no control group. The paper included a clear definition of 
functional (idiopathic) constipation and organic causes for constipation were excluded. 
The medical and psychological assessments were clearly described and included a 
multidisciplinary approach from the outset. Mean onset of constipation was 3.5 years, 
following a stressful event in eighty eight percent such as birth of a sibling, starting 
school, parental separation or the death of a grandparent. Sixty eight percent of parents 
in the study lacked parental authority with eighty four percent of the children making 
decisions regarding dietary intake and sleeping routines. All children in the study had 
adequate nutritional status and all had had previous treatment that had given transient 
positive results. Retentive patterns of behaviour were seen in almost all patients. The 
authors argue that reduction or elimination of the pain that causes the retentive cycle is 
the key component of an effective treatment programme and recommend the use of 
enemas 'to decrease the fear of painful defaecation' (Amendola et al. 2003 p.822). 
They support the use of laxative therapy for as long as required to restore regular bowel 
habit, which should be supported by psychological management. In this study factors 
that influenced bowel habit were diet, social habits, cultural and social beliefs, 
relationships, daily activities and familial history of constipation. Mean follow up was 
18 months (6-28 months). Recurrent episodes remained common (48%) but after one 
year sixty eight percent of children had resolution of constipation and had reinforced the 
new patterns of behaviour encouraged by the programme. 
Almond (1993) describes the medical, social and psychological issues involved in the 
management of childhood constipation, suggesting that greater health visitor 
involvement could result in fewer community paediatrics referrals. The study by 
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Dilliway (2001) is a descriptive study of the management of childhood constipation in 
primary care. She argues that few children will need referral to specialist services if they 
are appropriately managed in primary care. However it also points to fairly poor 
prognosis, with only fifty percent of children recovering after one year, rising to seventy 
percent after two years of treatment with the remaining thirty percent continuing to have 
chronic problems. An overview of assessment and diagnosis is included together with 
management guidance and when to refer to specialist services. Loening-Baucke (2000a) 
reports that successful management requires a combination of medical, nutritional, 
behavioural interventions with long term compliance with laxatives. She suggests that 
this combined approach improves constipation and encopresis in all who comply. 
However there is no suggestion of how to improve the number of children and families 
who comply with treatment. 
3.14 Studies investigating outcomes for children with constipation. 
Staiano et al. (1994) examined data from 103 children who had been treated for 
idiopathic constipation. This observational study collected complete data from the 
children for five years. After five years 62 children (63%) remained constipated. The 
study reported details of the initial treatment programme and reasons children were lost 
to follow up. They found that an early age of onset and family history was predictive of 
the persistence of the condition using regression analysis. They also found the presence 
of abdominal pain at diagnosis did not predict outcome. In contrast Abrahamian and 
Lloyd Still (1984) found abdominal pain correlated with cure rate. Staiano et at. 's study 
also did not support the view from Abrahamian and Lloyd-Still who suggested that 
childhood constipation was a condition, which would naturally resolve as children grow 
older. 
Sutphen et al. (1995) used a structured telephone questionnaire (n=43) to evaluate the 
effects of multiple factors on the outcome of constipation management. Constipation 
was defined clearly and the selected sample was well matched. Nearly half the children 
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had received unsuccessful treatment before attending gastro-enterology clinic. 
Comparisons were made between responders and non-responders at long term follow up 
but details of when this occurred not detailed. The study found that age of onset, gender, 
family or school conflicts or number of clinic visits was not associated with a successful 
outcome. The most important factor was identified as the duration of the condition 
before referral to the specialist centre which was 23.3 months for responders and 45.6 
months for non-responders (p=0.04). In this study response to treatment was 
comparable in children under and over 2years although younger children required 
laxatives for longer. This differs from the results of research by Loening-Baucke (1993) 
and Staiano et al. (1994) who suggested that children under 2 are more easily treated 
and that onset at an early age was likely to determine persistent problems. Sutphen et al. 
(1995) urge minimal use of enemas, preferring sufficient use of laxative therapy to 
produce daily pain free defaecation. 
3.15 Drug Therapy 
Laxatives playa major role in the treatment of idiopathic constipation, but there is very 
little research to support practice, illustrated very clearly by Price and Elliot (2001). 
This Cochrane Review compared studies which investigated the administration of 
stimulant laxatives to children with either placebo or alternative treatment. No trials 
were found that met the selection criteria but 3 were potentially relevant but excluded: 
Perkins (1977) conducted a crossover trial of very short duration, allowing only one 
week of each treatment. The treatments were Lactulose, Senna and no treatment. 
Lactulose and Senna have different actions so it is not appropriate to compare them. It 
takes a few days for Lactulose to take effect so one week of treatment is insufficient to 
test efficacy. The study by Berg et al. (1983) was not randomised or blind and Connolly 
et al. (1975) used participants with a very wide age range 4-90 years but there are no 
analyses using paediatric data only. The authors concluded that adequate trials are 
needed to provide comparative data on commonly used drugs in order to establish an 
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evidence base for treatment decisions. This view is further supported by The NHS 
National Prescribing Centre who publish regular bulletins for the NHS to guide practice. 
The MeReC Bulletin (National Prescribing Centre 1999) advised that dietary 
modification should be the first approach. Evidence of effectiveness of laxatives is 
limited and it is not possible to know if fibre supplements are superior to laxatives or 
which laxative is most effective due to lack of evidence. Choice of treatment should be 
made on symptoms, patient acceptability and cost. The bulletin included costs of drug 
therapy but gave no details of paediatric laxative therapy because it suggested that 
management of children with constipation should be undertaken only with specialist 
support but gave no information as to source of specialist advice. The following year the 
Drugs and Therapeutic Bulletin (2000) suggested that the general principles in the 
treatment of constipation are to disimpact, establish regular and effective bowel pattern 
and to prevent recurrence. The bulletin also highlighted the lack of evidence from 
randomised controlled trials to guide management. 
In 1992 Gleghorn et at. completed a retrospective study of 45 children treated for 
idiopathic constipation and soiling without the use of enemas and follow up was for 6 
months.· The study reported that ninety eight percent had successful disimpaction orally 
with mineral oil (4 children required admission for colonic lavage either orally or by 
naso-gastric tube) followed by maintenance doses and behavioural modification 
programme. There was good tolerance of large doses of mineral oil and the average 
length of maintenance medication was 9 months. This study argues that enemas may be 
counterproductive and successful outcomes can be achieved without them. At 6-8 
months, ninety three percent of participants had maintained resolution of symptoms and 
lack of soiling episodes. 
More recently there has been the development of Poly-ethylene glycol solutions for the 
treatment of constipation. They have been found to be effective and safe in adults but 
have only just been granted a licence for paediatrics. Candy and Edwards (2003) 
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undertook a double blind RCT to assess the safety and efficacy of Movicol compared to 
Lactulose for maintenance in childhood idiopathic constipation in 58 children between 
2-11 years of age over a twelve week period. Assessment of the number of bowel 
movements, dose of drug required, treatment efficacy, adverse effects and life events 
that may have affected compliance were recorded at 4 weekly out patient visits. Results 
showed that Movicol was safe and significantly more effective than Lactulose as a 
maintenance therapy in the management of childhood idiopathic constipation. The mean 
number of bowel movements per week was statistically significantly higher for children 
taking Movicol. Eight children taking Lactulose had to use additional medication 
(Senna) as a rescue medication and a further 7 children withdrew having re-impacted. 
There were adverse effects reported in both groups, most resolved during the study. 
In a previous phase of this study Movicol was used in an open assessment to assess its 
safety and efficacy as a method of oral disimpaction in 46 children aged 2-11 years who 
required hospitalisation for the management of their constipation (Vincent and Candy 
2001). Oral disimpaction was achieved in 42 of 44 children, 2 withdrew from the study. 
No additional intervention was required to achieve disimpaction and although thirty 
children reported non-serious adverse events, most resolved during the study and there 
were no clinically significant values recorded in urine and plasma electrolytes before or 
after disimpaction. These preliminary studies suggest that Movicol may be a safe and 
effective drug therapy for both disimpaction and maintenance in childhood idiopathic 
constipation. Ungar (2000) reported on other current Movicol research. This paper 
includes a randomised controlled study with 39 patients aged 15 75 years with 
idiopathic constipation who were included in a double blind crossover study carried out 
in four centres undertaken by Lemann et at. in 1994. This study showed Movicol was 
effective at improving bowel function in chronically constipated patients over a 2-week 
period; a single blind trial comparing the effectiveness of Movicol with Lactulose with a 
sample of 115 adult participants. Results showed Movicol to be more effective than 
74 
Lactulose at improving bowel function, difficulty in evacuation and patients overall 
satisfaction with treatment. Two other Movicol studies are reported, but are not 
included here because they used adult participants; however both studies reported 
positive outcomes using Movicol. Ungar concludes that these studies begin to show 
convincing evidence of the efficacy of Movicol. He argues that oral therapy for severe 
constipation and faecal impaction requires a substance that causes an increase in the 
flow of faecal water, which in itself can cause potential electrolyte imbalance and 
haemoconcentration. Poly-ethylene glycol has a predictable linear relationship between 
the dose and faecal water content so that the appropriate amount of water and 
electrolytes can therefore be included in the product, minimising net loss or gain of 
water and electrolytes during treatment. This author is a consultant to Norgine Ltd. and 
all of these studies were funded by Norgine Ltd. the company who manufactures 
Movicol. 
The North American Society of Paediatric Gastro-enterology and Nutrition (Baker et ai. 
1999) recommends liquid paraffin as the first choice of medicine for disimpaction and 
maintenance therapy for children with idiopathic constipation but it is little used in the 
UK. Sharif et ai. (2001) reported that liquid paraffin has been used as a treatment 
intervention in a number of small studies. It is not suitable for children with swallowing 
difficulties or babies under one year because reflux and uncoordinated swallowing is 
more common in infants. This paper discussed the data refuting claims that liquid 
paraffin causes histological changes in the gut, may affect the absorption of fat soluble 
vitamins and is carcinogenic. Sharif et ai. use a 3-5 day cycle of oral bisocodyl to 
expedite disimpaction; this prevents seepage, which can result from large doses of 
Liquid paraffin alone. The paper concludes liquid paraffin has a place in the effective 
management of constipation 
Ismail Essam et ai. (1998) report the case of a fatal small dose of phosphate enema in a 
young child with no renal or gastrointestinal abnormality. This paper was included to 
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highlight the need for continued monitoring of all drug therapies including those whose 
safety we take for granted. 
None of the reviews of constipation treatment options mention complementary and/or 
alternative approaches to treatment. The Effective Health Care Bulletin acknowledged 
the use of non-pharmacological interventions including Guar gum, Aloe, abdominal 
massage, biofeedback, hypnosis and yogic breathing but none were evaluated by the 
bulletin. 
3.16 Case Studies 
The following papers of case studies have been included because they illustrate the 
major issues involved in the management of childhood constipation (Abel 2001, Ellet 
1990, Brown et at. 2000, Goh et at. 2001). 
Abel (2001) set out to illustrate the complex interventions involved in the management 
of a child with constipation, demonstrating that it is not just the child who is the patient 
but also parent and family. Changes in family circumstances such as moving house, the 
birth of sibling, changing schools and recent infections may impact on the condition and 
also how it is managed. Abel discussed the importance of valuing the family 
environment, dynamics and concerns throughout management. Functional constipation 
has common signs and symptoms and there is a need to exclude differential diagnoses. 
The paper identified separate issues for the child (pain discomfort fear with associated 
age related behaviour), parents (concern for child, coping strategy, toilet training) and 
the family (challenges, adapting to change) and suggested treatment plans that included 
education, diet, fluid, exercise, laxatives and psychological coping strategies. It also 
emphasised the importance of clinic and telephone support. The Touchpoints Model 
developed by Brazelton (1992) is explored. The model focuses on periods of 
developmental disorganisation, rapid development in one area causes slowing in other 
areas. Brazelton suggests that parents worry about the 'disorganisation' and may suffer 
a crisis of confidence, which may be detrimental to effective coping, so both the child 
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and the parent are vulnerable. The management focuses on helping the parent to 
understand that periods of disorganisation are common and are part of normal 
development. 
Ellet (1990) presented a medico-behavioural case study stressing the importance of 
regular follow up and continued education and psychological support. She suggested 
that nurse practitioners should manage childhood constipation independently because 
they are family focused and include lifestyle and psycho-social support. 
Brown et at. (2000) presented a case study to two GPs and a community paediatrician to 
illustrate the different approaches adopted by health professionals. The real life case 
was that of a 6yr old girl who had frequent fraught consultations over 2 years. She had 
consulted all the partners in the practice and a specialist and had considerable input 
from her Health Visitor, to whom the parents were no longer speaking. Her mother who 
was also a nurse suspected that her daughter has a food allergy and that this should be 
investigated. 
The first GP approach highlighted that he felt this was a 'heart sink patient', there were 
different expectations from each parent and communication was strained between 
parents. He said he would assess the child to exclude acute physical causes of 
abdominal pain and saw referral to an allergy clinic as giving ground to win parents 
confidence. He said he would negotiate a treatment plan that was acceptable to parents 
and arrange early follow up with parents to explore issues. The second GP chose to 
practice stress-relieving techniques prior to consultation, concentrating on being 
welcoming and positive. He too would assess and examine to exclude acute pathology 
and would suggest a referral to paediatrician and lor private treatment. His impression 
as a GP is that constipation in children is on the increase and suggests that constipation 
in children is a predictor of constipation in adults although there was no evidence to 
support this. The Community Paediatrician emphasised that the situation required time 
and patience. He felt constipation is often neglected and when chronic can cause lasting 
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conflict and distress. In this case the constipation was most likely to have a behavioural 
cause. His assessment included a detailed dietary history, taking into account mum's 
allergy theory. He also referred the child to a specialist paediatrician. He stressed that 
drug therapy is often used in inadequate doses and not given regularly. His personal 
practice was to use appropriate doses of Lactulose and Senna in combination. He put 
great emphasis on the partnership with parents and highlights the issues of management. 
Goh et al. (2001) describes an 18 year old with history of chronic constipation dating 
back to her early teens. This case study illustrated that there may be profound physical 
impact but minimal psychological impact. Throughout long hospital treatments, 
rigorous advice, supervision and support this patient displayed no motivation, no 
embarrassment or anxiety regarding her condition. Following discharge from hospital 
she was closely supported by outpatient services on a one to one basis. This led to 
significant improvement. 
3.17 Qualitative Studies: 
There was only one qualitative study identified in the literature. Farrell et al. (2003) 
explored the management of childhood constipation from the parents' perspective. Their 
aim was to use parents' experiences of consulting health professionals to facilitate a 
more effective therapeutic encounter. The parents of fourteen children receiving 
treatment for constipation were interviewed. A phenomenological approach was used 
and the themes that arose from the analysis were that constipation has a substantial and 
long lasting impact; parents felt that their concerns were dismissed as inconsequential 
by health professionals; parents had a perception that to receive appropriate treatment 
they had to be demanding and finally they reported feelings of validation when their 
concerns were given due credence and acted upon. 
This study highlights a concern that some health professionals fail to appreciate the 
significance of constipation, potentially exacerbating the severity of the condition and 
causing a potential loss of trust by parents. This may have implications for the way in 
78 
which health services are accessed, for example inappropriate referrals to Gastro-
enterology or Surgical services. There is a need to standardise practice to facilitate a 
cohesive, sensitive approach to management. 
3.18 Discussion 
In summary the quality of the included reviews is good. They all identify common 
challenges to the review process, which reduces the depth of the review and the 
conclusions that can be drawn. There is a lack of consistency in terminology used in 
studies. Currently inadequate distinctions between interventions for example 'behaviour 
therapy' and 'behavioural recommendations' make it difficult to compare studies. 
Medical treatment components are part of almost every study but there are no adequate 
trials to provide comparative data on commonly used drugs in order to establish an 
evidence base for treatment decisions. Outcome measures and improvement criteria 
were not consistently defined across studies and follow up periods were inconsistent. 
Many studies do not meet the identified review inclusion criteria so are not considered. 
All the reviews highlight the need for further research using large numbers of children 
with idiopathic constipation to investigate all aspects of the condition. 
The synthesis of the literature relating to underlying causes, contributing factors and 
diagnosis of constipation shows that childhood idiopathic constipation may be difficult 
to recognise given the diversity of presenting symptoms. Terms and definitions of 
constipation are often confused or used interchangeably in the literature that makes 
comparing studies difficult. Half of parents (50%) don't recognise constipation and few 
relate the presence of soiling to constipation (Partin et at. 1992). While parents 
described painful defaecation as most important factor in constipation they do not 
always recognise it in their children. Parents need to be aware of painful defaecation 
and taught to intervene quickly to prevent persistent problems. Toilet training was seen 
as a factor in children becoming constipated in the over 2 age group, transition from 
breast to bottle and or weaning was seen as a precipitant in children who had symptoms 
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before the age of 2. There is a link between constipation and daytime wetting (27%) and 
urinary tract infections (3% boys, 42% girls). Low fluid intake is associated with 
constipation and bladder disorders (Rogers 2000). Overall there is a haphazard approach 
to constipation management in preschool children and long delays between onset of 
symptoms and referral for specialist opinion. Doctors often fail to address parental 
concerns, seem reluctant to optimise laxative therapy and nearly half the children in all 
the studies had received rectal medication. While this is sometimes unavoidable more 
often than not the same result could have been obtained using oral medication, which is 
much less traumatic for the children. There is some evidence to support the use of 
intensive laxative therapy but recurrence of symptoms is common. One study (Clayden 
and Lawson 1976) suggested that anal dilatation was useful in the diagnosis and 
treatment of chronic constipation or when medical interventions have failed however 
Griffiths (2002) reports that there is no evidence of long- term benefit. Many children 
continue to undergo this procedure in spite of the lack of evidence to support its use. 
There seems to be a lack of information about long-term outcomes of constipation 
management. Tertiary centres report high numbers of children who remain constipated 
after treatment and there is a debate as to whether treatment in primary care settings has 
a higher rate of success. In order to exercise appropriate judgement regarding current 
practice the next section of this chapter will review the evidence for the treatment and 
outcomes of constipation. 
Overall no well-established, effective treatment interventions have emerged from the 
literature review and there is a lack of evidence from randomised controlled trials to 
guide management. Medical treatment components are part of almost every study and 
the addition of behavioural therapy appears to increase efficacy, however inadequate 
distinctions between behaviour therapy and behavioural recommendations make it 
difficult to compare studies. There is a requirement to formally review conventional 
medical management. Evidence about combining behavioural therapy and laxative 
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treatment would be enhanced by replication and the efficacy of laxative regimens 
should be investigated at all stages of treatment. For example the use of enemas remains 
common practice but may be counterproductive and successful outcomes can be 
achieved without them. There is also a need for clarification of terminology used in 
studies. Children with constipation and those with constipation and soiling should be 
clearly distinguished and researchers need to adopt standardised definitions of remission 
to allow comparison of results across studies. 
Childhood idiopathic constipation taken at face value would appear to be a simple 
condition that should be self- managed by families with minimal input from health 
professionals. Few children should need referral to specialist services if they are 
appropriately managed in primary care. Currently however positive outcomes are 
uncertain, with only fifty percent of children recovering after one year, rising to seventy 
percent after two years of treatment with the remaining thirty percent continuing to have 
chronic problems. There is a concern that some health professionals fail to appreciate 
the significance of constipation, potentially exacerbating the severity of the condition 
and causing a potential loss of trust by parents. It seems often not to be given due 
credence by health professionals and as a result of ineffective management, conflicting 
advice and poor follow up constipation may become a chronic complex problem with a 
huge impact on families and their use of health services. There is a need to standardise 
practice, to facilitate a cohesive, sensitive approach to management and improve care 
for these children and their families. 
3.19 Review conclusions 
The aim of this review was to build a picture of the research that had been undertaken in 
childhood idiopathic constipation, to identify aspects of diagnosis and management that 
had been well covered and where there were research gaps in order to inform the design 
of my planned study. The results of the review informed the study design in the 
following ways: 
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• The need to identify an appropriate research question. The choice of the 
intervention and comparison impacts on the number of arms in the study is 
reflected in the type of the control group required. In the case of eIe diagnostic 
criteria are particularly relevant, as a lack of standardised definitions has 
contributed to the wide heterogeneity of studies in the review and the lack of 
comparability between studies. The use of combined interventions that were 
poorly defined made comparisons between interventions difficult. 
• The primary outcome measure must be identified and the way in which it is 
measured should enable the researcher to provide answers that are consistent 
with the research question. The different ways in which studies described 
successful outcomes and the variation in outcome measurement made 
comparison between studies impossible. 
• The size of the study needed to be large enough to have the statistical power to 
detect any effect in the primary outcome. If there are several primary outcomes 
of interest the study needs to be powered for each outcome. 
• There are many variables in eIe, which may have an impact on the choice of the 
intervention and the way in which it is delivered. 
The results of the review allowed detailed consideration of the condition to be studied 
and highlighted the issues pertinent to the particular population of interest. The next 
chapter reviews the literature relevant to the intervention, reflexology. 
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CHAPTER 4 
A systematic review of reflexology research 
4.1 Introduction 
This chapter will describe the systematic review of reflexology as an intervention in the 
management of constipation. The results of the review informed the design of my 
randomised controlled trial. In contrast to the previous mapping review, this systematic 
review has a much narrower focus. The question for the review was 'is reflexology 
effective in the treatment of constipation?' 
The review objectives were to determine whether 
• reflexology has been used as an intervention for the management of childhood 
idiopathic constipation 
• reflexology is more effective than standard treatment for the management of 
childhood idiopathic constipation 
• appropriate reflexology placebos such as 'sham' reflexology have been 
validated. 
4.2 Background 
Reflexology is a widely used therapy; it has been estimated that between 6 and 12% of 
the population use it (Dickinson 1996, Ernst and White 2000) and anecdotal evidence 
suggests that many people find it extremely effective for a range of chronic conditions 
although there is little rigorous research to support this view. The House of Lords Select 
Committee on Science and Technology Report on Complementary and Alternative 
Medicine (2000) considered the future of CAM, including reflexology, from 
educational, regulatory, training, research and development and service delivery 
perspectives. The report stated that any treatment claims made by therapies should have 
a body of evidence to support the claims and that the evidence 'should suggest that the 
83 
treatment is effective over and above placebo' (Wilkinson 2002 p93). The Government 
aim in driving forward CAM research is the need to protect people from unsafe and 
potentially hazardous practice but also to help health professionals and the general 
public make informed decisions about a particular therapy. The incentive offered to 
CAM is that 'once this evidence gets to a critical mass then the National Health Service 
(NHS) should provide access to these services' (Wilkinson 2002 p93). This would seem 
to be a reasonable position to take given that many people know very little about the 
complexities of CAM but it has been the cause of considerable heated debate between 
CAM and orthodox medical practitioners. The two main points of the debate are that 
traditional research methods, in particular randomised controlled trials, are not 
appropriate to investigate the effectiveness of many CAM modalities given the 
complexity of the intervention. Complementary Medicine has a different philosophy 
from orthodox medicine and many therapists argue that traditional research methods 
dissect their treatment in a reductionist way that fails to take into consideration the 
'holistic' nature of the therapy, which leads to invalid results (Mason et al. 2002). The 
second point concerns placebos and the placebo effect. A placebo in the strictest sense 
of the word is an inert substance which may be given to patients and may produce 
physical effects (Hr6bjartsson 2002). Placebos have traditionally been given in 
pharmaceutical trials to a 'control' group of patients in order to estimate the effect of the 
active treatment by measuring the difference between the responses of patients taking 
the active and placebo drug. However individual patients may report different placebo 
effects, which may be dependent on the individual, the setting and the medical condition 
being investigated. In recognition of the placebo response conventional medical 
research requires that to be useful an intervention must be more effective than placebo. 
The problem for many CAM practitioners is that the response to some aspects of their 
interventions such as the quality of the consultation and the individualised treatment 
regimes would be considered by conventional medicine as placebo effects. CAM 
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practitioners would consider that the components that make up the intervention are 
integral to it and should be measured as part of the effect. This would include factors 
such as the way in which the consultation is conducted and demeanour and attitude of 
the therapist. The development of an appropriate control highlights a number of 
challenges when the intervention involves varying degrees of interaction between the 
participant and the intervention provider and when the mechanism of action is not well 
understood. Yet the design of appropriate controls is vital to help establish the 
credibility of trials in CAM and the treatment the trial seeks to evaluate (Margolin et at. 
1998). The whole concept of placebo controlled trials and the way one might approach 
the issue of placebo within the context of reflexology will be discussed using the 
literature from acupuncture to illustrate the challenges that arise in the design of 
appropriate control interventions. 
There is also the issue of what constitutes effectiveness when it is measured against 
placebo. In a study (White et at. 2004) investigated acupuncture on neck pain. The 
effects were twelve percent above placebo. This was statistically significant although 
the authors had suggested that thirty percent was the effect needed to be clinically 
significant. There is often a difference between what is considered to be statistically 
significant and clinically significant. Most practitioners would judge the effectiveness of 
an intervention by the difference it made to the patients receiving treatment. It is often 
possible for analysis to show a statistically significant result that in clinical practice 
would have little impact. On the other hand studies that fail to reach statistical 
significance may have clinical significance. It is therefore important to make explicit 
what effect would be considered clinically significant. This effect varies, with many 
drugs used in orthodox medicine being considered clinically effective at between eight 
and thirteen percent above placebo. There appears to be discrepancy between what is 
considered effective in orthodox medicine and what is considered effective in CAM. 
The challenge for researchers is to combine the philosophical concerns of CAM with 
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methodological rigour to produce studies that measure both specific and non-specific 
outcomes and provide appropriate evaluation of CAM interventions. These issues raised 
by complex interventions are not confined to CAM. In 2000 the Medical Research 
Council published guidance for researchers evaluating complex interventions. The 
report defines a complex intervention as any intervention that is made up of a number of 
elements where it is difficult to define the 'active ingredient' (Medical Research 
Council 2000 pI). It discusses many issues that are pertinent to CAM such as the 
personality of the therapist, the setting in which the intervention is delivered, 
individualised treatments and suggests practical applications to address them. It 
recommends RCTs as the most likely method to minimise bias but recognises that this 
is not always appropriate and also gives other research approaches equal credence at 
different stages of the research process. It provides constructive advice that may prove 
invaluable to CAM researchers and assist in facilitating collaborative research with 
orthodox colleagues. 
4.3 Search strategy 
The review began with a systematic search for all published original scientific studies. 
Electronic searches were performed using AMED (1985-2003), Medline (1975-2003), 
CINAHL (1980-March 2003), ClinPSYCH (1989-March 2003) and The Cochrane 
Database. Reflexology research databases (Association of Reflexologists, Danish 
Reflexologist's Association, Reflexology Research Database by Kunz and Kunz) were 
hand searched. 
The key words used to search the reflexology literature were complementary medicine, 
alternative medicine, complementary therapies, reflexology, reflex zone therapy. 
An initial assessment was made based on the titles and abstracts of the references found 
and full documents of particular relevance were retrieved. The full documents were 
screened and data specified in the protocol was extracted. 
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4.3.1 Selection criteria. 
Reviews of interventions would nonnally only consider randomised controlled trials as 
the gold standard for measuring effectiveness. However it was appropriate to include 
other types of studies to infonn the design of the proposed trial in recognition of the fact 
that research in CAM is in its infancy. It was important to include them because they 
reveal the work that has been undertaken and illustrate the points raised in the 
introduction of this chapter. Inclusion of non-randomised studies may not allow 
definitive conclusions to be drawn regarding effectiveness but they may demonstrate 
some of the methodological challenges that need to be considered when choosing to 
undertake a randomised trial in CAM. 
The literature cited in this chapter relates to reflexology research carried out and 
published between1980-2003. Much of the literature relating to reflexology concerned 
cancer care so is not included in this review because it makes no reference to bowel 
symptoms (Hodgson 2000, Wright et al. 2002). An Israeli study investigating the use of 
reflexology in patients with multiple sclerosis was also excluded because it considered 
urinary, not bowel function (Siev-Ner et al. 2003). Studies of CAM therapies closely 
associated with reflexology, such as acupuncture and massage were included if they 
were used to treat gut motility conditions and lor the study population included children 
and they used a 'sham' treatment as a control. 
In this review, two reviewers (myself and Dr David Wilson) independently assessed the 
quality of the papers. The studies were graded using The Scottish Intercollegiate 
Guidelines Network (SIGN) grading system (2000) illustrated in Chapter 3 (pgs 43- 45). 
Criteria for grading evidence and recommendations are designed principally to guide 
inferences about the effects of treatment. Other hierarchies were needed to assess the 
large proportion of the literature about reflexology that fell into the category of non-
randomised, non-controlled studies. These studies were assessed by judging the extent 
to which the study characteristics were different and whether the selection bias, 
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information bias and confounding factors were so great as to invalidate the differences 
ascribed to the effects of the intervention. The included studies table can be found in 
Appendix III. 
Figure 4: Assessment criteria for non-randomised study review*. 
Study characteristics 
• Study setting 
• Inclusion/Exclusion criteria 
• Patient characteristics 
• Comparability of groups 
• Treatment specifics: intervention details, concurrent treatments, 
• Outcome measurement 
• Participant contact, assessment, follow up, withdrawal from the study 
• Length of follow up 
Overall Assessment of the study 
• Bias: Selection bias 
• Evaluation of consideration of risk of confounding factors and details of 
risk adjustment. 
• Conclusions of study. 
* Adapted from NBS Centre for reviews and dissemination (2001) Chapter 5 p3 
4.4 Reviews of Reflexology 
There were three reviews identified, a Cochrane review by Ernst and Koder (1997) and 
narrative reviews by Botting (1997) and Stephenson and Dalton (2003). The Cochrane 
review was an overview of reflexology (Ernst and Koder 1997) that identified seven 
trials, five were randomised and included 214 participants overall. None of the trials 
included children and/or constipation. It was disappointing to find that the authors chose 
to report the review as a narrative summary of the studies as this is considered less 
objective because there are no details of the review process including how studies were 
selected and no systematic assessment of study validity. This may be due to the poor 
quality of the studies. They concluded that there are few controlled trials on reflexology 
and of those that have been published all are methodologically flawed and that the 
effectiveness of reflexology is not supported. The authors suggest two options for future 
research; firstly to conduct rigorous research to investigate any specific effects 
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reflexology may have and secondly concentrate on the study of the non-specific effects 
of reflexology. 
Botting (1997) published a narrative review of the literature on the effectiveness of 
reflexology. The review discusses anecdotal evidence from reflexology practitioners 
(Evans et al. 1998, Wilson 1995, Tiran 1996) who use case studies in a variety of 
settings to illustrate the effects of reflexology. Most of the conditions treated with 
reflexology are chronic: cystic fibrosis, multiple sclerosis, muscle problems, 
gastrointestinal disorders and migraines are examples. Case histories are most 
commonly used to describe the benefits. Botting points out that case reports may be 
particularly biased in that they have usually been chosen to illustrate particularly 
positive results and may not be representative of a reflexology practitioners' caseload. 
They do not take into consideration any other variables that may influence outcome and 
the follow up period is usually very short. The use of anecdotal evidence as a means of 
providing an evidence base for the use of reflexology is unacceptable and while it may 
provide powerful persuasion for some individuals it does not allow the public or health 
professionals to make informed choices about the effectiveness and safety of 
Reflexology. This review stresses the importance of rigorous research and highlights the 
fact that some trials have been completed in other countries but translations are not 
readily available so critical appraisal is not possible. It goes on to examine trials 
undertaken investigating reflexology, the first being in 1993 by Oleson and Flocco who 
investigated the effect of reflexology on premenstrual tension. The findings of the study 
were positive but the sample size was small and the selection of participants was biased 
because they were recruited from a newspaper advert. The reflexology points used in 
the study also corresponded to classical acupuncture points so the study was criticised 
because it was suggested that acupressure may have been responsible for the results. All 
the other studies included in the review (Petersen et at. 1992, Lafuente et at. 1990, 
Kovacs et at. 1993, Wang 1993) had small sample sizes and in some it was unclear 
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whether there was any blinding and what type of randomisation was used. There was 
incomplete reporting of attrition rates and results. Many of the studies use placebo 
reflexology. Placebo reflexology is used as a control, either using inappropriate points 
on the feet which do not· correspond to the organ or system under study or by stroking 
the feet without applying pressure to any specific points. The validity of placebo 
reflexology is contested by some reflexologists and researchers (Anthony 1993, Eriksen 
1991) as they argue that it is not possible to treat inappropriate zones on the feet as all 
zones will have some effect on the body. The Botting review concludes that although 
there are an increasing number of dcscriptive papers published, there is still a lack of 
rigorous research in independent journals. She suggests there is a need to explore more 
fully the implications of using traditional research methods to investigate reflexology 
and also suggests that there needs to be increased collaboration between experienced 
researchers and CAM practitioners to ensure that the quality of future research 
undertaken is improved. None of the studies reviewed use reflexology with children. 
Stephenson and Dalton (2003) reviewed the use of reflexology for pain management. 
This narrative review is included because pain is a major factor in the management of 
childhood constipation. Pain causes children to withhold stools, leading to further 
hardening of stool and impaction of the rectum. If reflexology can reduce pain it may 
reduce withholding and increase bowel frequency. The review identified 18 research 
reports that reviewed the use of Reflexology in pain management. Ten studies were 
reviewed (Oleson and Flocco 1993, Laing 1996, Frankel 1997, Evans et at. 1998, 
Larunso et al. 1999, Kaikkonen 2000, Stephenson et at. 2000, White et at. 2000, 
Mackey 2001, Tovey 2002). No details were given of the search or review strategy 
used. All the studies used adult participants and the majority were small and all had 
methodological weaknesses including small samples of patients with no reference to the 
numbers required to give the study sufficient power, lack of randomisation and 
blinding, incomplete details of demographics, sampling, outcome measures and 
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reporting results. The conclusion of the reviewers was that the deficiencies in the 
existing literature need to be addressed in future studies using appropriately powered 
samples and more rigorous research methods. 
4.5 Reflexology in Children 
In their paper 'A paediatrician's guide to complementary medicine' Simpson et ai. 
(1998) provide a brief overview of complementary medicine suitable for use with 
children. They suggest that there are many conditions where conventional medicine 
would be the most appropriate first line treatment but acknowledge that in some areas 
conventional medicine can offer little, citing eczema, migraine and infant colic as 
examples where complementary approaches may have a place. In a study the same 
authors completed in 1997 the most commonly used therapies by families attending the 
Bath paediatric outpatient department were Homeopathy, Osteopathy, Aromatherapy, 
Reflexology, Acupuncture and Chiropractic (Simpson et ai. 1998). They go on to 
suggest that Reflexology may be useful in gastrointestinal conditions, skin and sinus 
problems but give no indication of the evidence available to support their 
recommendation. The most likely reason for this omission is the lack of available 
evidence. 
This review identified the following studies (Eriksen 1991, Bishop et ai. 2003) which 
were included because they used children as participants and they gave some insight 
into the acceptability of reflexology as an intervention for children. The first paper 
(Eriksen 1991) was published in the Danish Reflexologist's Association Journal and 
was not peer reviewed. Eriksen (1991) used reflexology in 20 children age range 5-10 
years with nocturnal enuresis and chronic constipation. Participants had 15 treatments 
and details of the specific points used were included in the paper. Outcomes were 
measured using self-reported questionnaires completed by the parents. Forty four 
percent reported a reduction in night-time wetting with the greatest change reported by 
the group who had 'soaking wet' beds prior to the study. Statistical analysis showed that 
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overall there was a steady decline in wetting over the study period and that the effect 
was maintained for at least one month after treatment. There was a small sample size 
and no details were given of the analysis used so interpretation is limited. There was no 
report of how well the reflexology was tolerated but only two children dropped out of 
the study so it may be that the author assumed that this implied that the children found 
reflexology an acceptable intervention. There is no mention of constipation after the 
first paragraph and it is not considered in the results. The study is very small and has no 
control group arguing that it is not possible to massage 'indifferent' zones in 
reflexology because all zones have an effect on some part of the body and that this will 
distort any results. 
Bishop et al. (2003) used reflexology in the management of encopresis and chronic 
constipation in an observational study of fifty children (age range 3-24 years). Existing 
medications were not changed. No other details were given regarding the severity of the 
condition and whether children had received other interventions previously such as 
dietary advice and behaviour modification techniques. The children had six sessions of 
reflexology lasting thirty minutes. Forty-eight children completed the study. 
Questionnaires were completed by the parents before, during and at the end of the study. 
Soiling was reduced, with seventy eight percent reporting daily soiling before the 
intervention, which fell to twenty percent by the end of the study (p= 0.5). Thirty six 
percent had less than one bowel movement per week at the start of the study, this fell to 
two percent by the end. Forty six percent had bowel movements every 1-4 days, this 
rose to seventy two percent (p= 0.5). This preliminary study was interesting in that it 
illustrates that reflexology may have an effect, however there was no control group with 
which to compare outcomes and the sample size is small. There are no details given 
regarding the power of the study. 
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4.6 Reflexology for bowel conditions 
The studies in this section (Eriksen 1992, Kesselring et ai. 1998, Sudmeier et ai. 1999, 
Mur et ai. 2001, Broide et ai. 2001, Preece 2002, Tovey 2002) were included because 
they fulfilled the search criteria by investigating the use of reflexology, acupuncture or 
abdominal massage in bowel conditions. Broide et ai. (2001) is the only study to 
include children as participants. Eriksen (1992) published a non-randomised pilot study 
that used reflexology to relieve chronic constipation in 20 women in the Danish Journal 
of Nursing. The women were aged between 30-60 and had suffered from constipation 
for an average of 24.6 years. Participants received fifteen reflexology treatments lasting 
thirty minutes. No changes were made to factors that may impact on constipation such 
as diet, exercise and lifestyle in an attempt to measure the effect of reflexology only. 
Prior to the study the frequency of bowel movements was an average of every 4 days 
and at the end of the study the frequency had increased to an average of 1.8 days. Half 
the women had experienced normal stool consistency after the treatments and forty 
percent reported a decrease in painful defaecation. Fifty five percent were able to reduce 
the use of laxatives. Ninety five percent of the women reported that they had other 
health problems although these were not defined eighty percent reported an 
improvement in these health problems following treatment. The author suggests that 
this supports the theory that reflexology increases general well being. The paper 
discusses the obvious limitations of the study including the small sample size, lack of 
randomisation or control and a short follow up period. There is no evidence in the 
literature that a follow up study was conducted. 
In a Swiss study, Kesselring et ai. (1998) investigated the effectiveness of reflexology 
in women who had undergone abdominal surgery for gynaecological conditions (n= 
130, age range 20-80 years). The researchers used urination, bowel movements, pain, 
sleep and well being as outcome measures. The women were randomised into one of 
three groups; foot reflexology, foot massage or support in the form of talking. The 
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interventions were commenced on the day prior to the surgery, continued for five days 
and included the third day after surgery. Each session lasted for fifteen minutes. The 
women were recruited from two sites, one a university teaching hospital and one a 
district general hospital. The health status of the women varied; a higher proportion of 
women from the university hospital were receiving surgery for treatment of carcinoma. 
The effectiveness of reflexology on bowel movements were determined by whether the 
participants had a spontaneous bowel movement in the first four days after surgery and 
at least two further bowel movements in the following four days. Data were collected 
regarding participants' bowel habit in the six months prior to surgery, the number of 
bowel movements from the day before surgery and any aids required to promote bowel 
movements such as enemas and oral laxatives. This study found no difference between 
any of the three interventions. Reflexology showed no effect on the ability of the 
women to move their bowels. There was no effect found on pain, sleep or well-being 
although in interviews participants said that they found the reflexology a positive 
experience. However they also reported that it increased the severity of pain they 
experienced immediately after surgery. The study therefore recommends that 
reflexology is not used as a treatment immediately after surgical intervention. There 
were no details given of the randomisation or blinding process. The outcome measures 
chosen were all measures that one would expect to improve in patients who had had 
surgery so it would be difficult to isolate treatment effects from such a short exposure to 
the interventions. 
The German study by Mur et al. (2001) was translated into English by an experienced 
translator. This study suggests that a possible mechanism of action of reflexology is 
improved blood flow to the organ being stimulated by reflexology treatment. In this 
study 32 healthy adults (mean age 2S.2yrs) were randomly assigned to either a true or 
placebo reflexology treatment. Groups were matched for age, sex, blood pressure and 
resistance index prior to the intervention. The experimental group received true 
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reflexology on zones specifically related to the intestines; the placebo group were given 
massage on zones unrelated to the intestines. Blood flow to the mesenteric artery was 
measured before, during and after treatment using Doppler sonography. The study 
reports a small but significant reduction in the resistive index (p=0.02l) suggesting an 
increase in blood flow in the mesenteric artery. There was no reduction in the resistive 
index in the placebo group. There were no details of the randomisation. Both the 
participants and the doctor undertaking the sonography measurements were 'blind'. 
There are no details about whether any of the participants identified whether they were 
receiving true or sham reflexology. The authors argue that the use of the resistance 
index is a valid diagnostic measurement and that use of Doppler sonography is non 
invasive and can be used throughout treatment. They recognise that in real terms the 
observed changes are small but point out that in this study they used measurements 
from only one treatment and patients would usually receive a course of treatments. In 
future studies they would wish to take measurements over a course of treatments and 
use a larger sample. They also suggest that if intestinal blood flow is improved as a 
result of reflexology there may be implications for the claims that it is helpful in the 
treatment of constipation and other disorders of the gastrointestinal system. In another 
study the same group of researchers looked at the blood flow to the kidneys during 
reflexology (Sudmeier et al. 1999). This study used the same methods as above with 32 
healthy adult participants. There are no details given of randomisation. Results focused 
on the changes of the resistive index, which may give an indication of increased blood 
flow to the area. The study reports a significant difference in the treatment group when 
before and after measurements are compared (P= 0.001). Once again the authors 
acknowledge that the change is small and transitory but argue that this is enough to 
justify the need for further studies using larger samples and longer follow up. In both 
studies the sample size was too small to give a clinically significant result. There is also 
an argument that resistance index is not strictly speaking a measure of blood flow so 
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that it is not accurate to suggest that perfusion is rising as the resistance index falls, only 
that resistance is changing. If Doppler sonography is to be used there needs to be 
clarification of the measurements being used and the risk of possible erroneous 
measurements (Scholbach 1999,2001). 
A single blind trial of reflexology for Irritable Bowel Syndrome was undertaken in a 
primary care setting with 34 adult participants by Tovey (2002). The participants were 
randomised into either an active reflexology group or a control group using non-
reflexology foot massage. The participants were randomised by 'alternation', more 
appropriate methods of randomisation were not used because of the small numbers of 
participants. No concealment was used. There was an attempt to keep participants 
'blind' about treatment allocation. Clearly defined inclusion criteria meant that groups 
were similar and outcomes were identified and measured in a valid way. The study was 
designed in consultation with reflexology practitioners and attempted to conduct the 
intervention in a manner as close to 'normal' practice as possible. The results showed 
no difference between the active and control groups, suggesting that reflexology 
provides no specific benefit for this group of patients with irritable bowel syndrome. 
The author admits that the study was underpowered, the sample comprised of patients 
who were particularly difficult to treat and for whom orthodox approaches had failed to 
have any effect. He argues that this is only the start of reflexology research and suggests 
that there is a need for a substantial amount of further research using mixed methods 
before definitive conclusions can be drawn. 
An Israeli study by Broide et ai. (2001) investigated the effectiveness of acupuncture for 
treatment of childhood constipation. The study treated twenty-seven children with 
idiopathic constipation with acupuncture, using 5 sham acupuncture sessions followed 
by 10 true acupuncture sessions. Only seventeen children completed the study, ten 
children did not complete the placebo acupuncture sessions and were excluded from the 
study. Outcomes were measured by a bowel habit questionnaire completed by parents. 
96 
The paper mentions a control group of 15 who did not have constipation but it is unclear 
as to their role in the study. The acupuncture treatments are clearly described as were 
the blood sampling used to measure plasma opioid activity. The results showed a 
positive response, improving bowel frequency. Girls responded more quickly than boys 
in this study. The opioid activity was considerably lower at the beginning of the study 
compared with the normal control group. This finding surprised the investigators as they 
were expecting higher levels, as opioids are known to lower gut transit times. Further 
investigation of plasma opioid activity is required to explore its relevance to childhood 
constipation. There is no record of how long lasting these effects are as no follow up 
data is include in the paper but the authors suggest that acupuncture may be an effective 
adjunct to the treatment of children with idiopathic constipation, further statistically 
powered studies are required. 
An exploratory study investigating the use of aromatherapy oils delivered with 
abdominal massage was undertaken by Preece (2002). A total of 15 adult patients were 
recruited and taught the massage techniques to use at home. After 4-6 weeks of 
treatment 8 patients reported normal bowel function and a further 3 reported 
improvement in symptoms. Four patients were lost to follow up. The inclusion criteria, 
definition of constipation and the massage protocol were clear but there were no details 
given for the rationale not to include a control group. Outcome measures were not 
reported clearly. The author recognised that in order to validate results further studies 
are needed. 
4.7 Control interventions in reflexology 
Trials included in the review either had no control group (Eriksen 1991, Eriksen 1992, 
Boide 2001, Bishop 2003) or used foot massage as the placebo (Tovey 2002). In order 
to explore the challenges of choosing an appropriate control studies investigating the 
use of 'sham' acupuncture were included. Fifteen papers were identified (de la Torre 
1993, Vincent and Lewith 1995, Zaslawski et al. 1997, Hammerschlag 1998, 
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Steightberger and Kleinhenz 1998, Wood and Lewith 1998, Ryan 1999, Kleinhenz et ai. 
1999, Park et al. 2002, Vickers 2002, White et al. 2003, Lao and Ezzo 2003, Lewith 
2003, Birch 2003, Shennan and Cherkin 2003, Goddard et al. 2005). The design of an 
appropriate control intervention for use in acupuncture studies has been challenging 
because acupuncture is a complex healing system that is not based on the biomedical 
paradigm. Health, wellbeing and disease are measured in tenns of hannony and 
dishannony. Treatment is usually individualised for each patient and may include a 
combination of strategies that change between treatments. The number and length of 
treatments is also individualised so that there is not a standard dose and because the 
mechanism of action is not fully understood the concept of using an inert fonn of 
acupuncture as a control has been difficult to explore (Shennan and Cherkin 2003). The 
development of 'sham' acupuncture has included the insertion of acupuncture needles 
into non-acupuncture points (Zaslawski et al. 1997, Hammerschlag 1998, Ryan 1999) 
or points that are inappropriate to the condition being studied (Vickers 2002); the 
insertion of dummy needles into acupuncture points known as non-needling 
(Streitberger and Kleinhenz 1998, Kleinhenz et ai. 1999,White et ai. 2003) and mock 
transcutaneous electrical nerve stimulation (TENS) (de la Torre 1993, Wood and Lewith 
1998, Hammerschlag 1998). Needling of non acupuncture points or those that are 
thought to be inappropriate for the condition being tested may seem to offer a credible 
control in that the patient will experience identical needling and are unlikely to know 
which points are appropriate however there is the possibility that the control treatment is 
in fact active (Ryan 1999, Vickers 2002, Birch 2003). De la Torre (1993) argues that 
physicians trained in Chinese medicine and acupuncture would recognise that no point 
can be needled without eliciting an effect on some level in the body because of the 
highly interdependent nature of the systems within the organism. She also suggests that 
improper needling may produce adverse or undesirable effects. Ryan (1999) suggests 
that the use of untested non-acupuncture points means that researchers have no way of 
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knowing whether any differences are due to the positive effect of real acupuncture or a 
possible negative effect of non-acupuncture. He argues that studies using sham 
acupuncture points should be replicated to determine the effect of specified sham points 
using specific measurable indicators although he does not say what these should be. 
The debate continues regarding the suitability of mock TENS as a placebo control is 
supported by some (Vincent and Lewith 1995, Wood and Lewith 1998) and dismissed 
as unsuitable by others because it fails to simulate real acupuncture (Birch 2003, 
Vickers 2002, Goddard et al. 2005) and there is currently it is not known if the effects 
of acupuncture and Mock TENS are comparable. 
Early use of non-needling techniques touched or rubbed a needle against the skin but 
placebo needling has developed (Streitberger and Kleinhenz 1998, Kleinhenz et al. 
1999, Park et al. 2002, White et al. 2003, Goddard et al. 2005) and may offer the most 
credible acupuncture control to date although the validation studies have used small 
samples so must be interpreted with caution. Lao and Ezzo (2003) describe the 
challenges of using randomised trials in CAM asking 'can a Western ruler measure 
Eastern distance accurately J (pg 218). They argue that logically developed, creatively 
designed trials are needed to address the issues and suggest the use of the placebo 
needle in acupuncture should be optimised by future acupuncture research. The 
disadvantage of the placebo needle is the device required to hold the needle, which 
some acupuncturists argue interferes with needling technique and therefore may alter 
the effects of treatment. All the studies concluded that further work is required to 
ascertain any physiological effects of the placebo needle and more information is 
necessary to ensure standardisation of the technique and inter-tester reliability before 
this technique is hailed as the definitive acupuncture control. 
The information from these studies can be applied to reflexology because the challenges 
of designing an appropriate control for reflexology are similar to acupuncture. Classical 
reflexology is based on a meridian system and although reflexology practitioners do not 
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diagnose in the biomedical sense they do base their treatment on similar terms of 
harmony and disharmony. Treatment may vary but would usually include treatment of 
all the reflex zones and points with particular attention given to areas of congestion. In 
research terms this presents a challenge when one is investigating a particular system 
such as the gastro-intestinal tract. If the intervention is to cover all reflex zones and 
points it is not possible to use points inappropriate to the condition being studied as a 
control intervention because application of pressure to any point may have an effect and 
therefore the control would be active rather than inert. Eriksen (1991, 1992) supports 
this view and argues therefore that it is not possible to use a control in reflexology 
research without compromising the essence of reflexology. However the lack of 
appropriate controls will prevent robust evaluation of reflexology and so the 
development of credible placebo controls must be addressed if reflexology research is to 
be taken seriously. The use of mock reflexology using very little pressure or by 
applying no pressure to the reflex points has been considered and dismissed because 
there is currently no information regarding what constitutes optimum pressure and 
different techniques use different pressures for example the metamorphic technique 
which evolved from reflexology uses very light touch. The Metamorphic Technique has 
its origins in the work of Robert St. John, a British naturopath and reflexologist. During 
the 1960s he discovered that he could bring about significant changes by applying a 
light touch to particular points on the feet that reflexologists call the spinal reflexes in 
the feet, hands and head. In a letter to the editor of the International Anaesthesia 
Research Society, Usichenko and Pavlovic (2003) suggest that there is a need to 
standardise the intensity of acupressure and offer the use of elastic bands as a means of 
doing so. The challenge is that individuals perceive pressure differently so even by 
ensuring that the amount of pressure applied to each participant is the same the pressure 
perceived by an individual may vary. In reflexology an area of 'congestion' is often 
perceived by the client as uncomfortable or painful although the amount of pressure 
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being applied has not changed. When this occurs the practitioner reduces the amount of 
pressure over the area so that treatment can continue with minimal discomfort for the 
client. 
Tovey (2002) used relaxing foot massage as the control for his study. While use of 
massage does not necessarily address the issue of the amount of pressure applied and 
there remains concern that foot massage may have effects in its own right it could be 
argued that clients who had no experience of reflexology were having the same 
exposure as the intervention group in terms of the position of the practitioner, the time 
of the intervention and the area being touched. Although as a placebo control massage 
may not be ideal it may go some way to controlling for attention, practitioner and 
relaxation effects. To echo Ryan (1999) the use of untested non-reflexology controls 
such as massage means that researchers have no way of knowing whether any 
differences between control and the intervention are due to the positive effect of real 
reflexology or a possible effect of massage. The current lack of evidence to support and 
validate an appropriate reflexology control means that studies ,using non-reflexology 
controls should attempt to determine any effects so that these can be compared in the 
same way as different 'sham' acupuncture controls have been evaluated. 
4.8 Related Studies 
Two additional papers were included (White et al. 2000, Mackereth et al. 2000) because 
they discuss issues that may impact on the future of reflexology research. White et al. 
(2000) investigated the accuracy of reflexology foot charts for the purpose of diagnosis. 
Two reflexologists were asked to make a diagnosis using reflexology techniques only. 
They were not allowed to see the patient apart from their feet and were allowed no 
communication during the consultation. Each patient was examined twice by different 
reflexologists over a four month period and the diagnoses compared. The results 
showed a reluctance to make a definitive diagnosis and inter-rater reliability between 
reflexologists was poor. There were major flaws with the study in that the intervention 
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concentrated on the mechanical aspects of Reflexology and not the whole treatment 
which would normally involve two way communication between patient and therapist. 
The study concludes that reflexology charts cannot be used to diagnose medical 
conditions. The Association of Reflexologists code of practice clearly states that 
members should not 'diagnose medical conditions, claim to cure or claim to treat a 
specific ailment' (P2). The problem is that not all reflexologists are members of 
professional associations and currently there is no requirement for them to abide by any 
code of ethics. The Prince of Wales Foundation for Integrated Health has just received 
funding from the Department of Health to work with CAM therapies to take forward the 
voluntary self regulation recommended in the House of Lords Report (2000). 
Professional organisations and educational institutions also need to make strenuous 
efforts to clarify the role of reflexology and the conduct of practitioners. Preliminary 
research would perhaps be more productive investigating potential effects which may 
lie within the scope of reflexology. 
The second paper by Mackereth et al. (2000) considers the future direction of 
reflexology research and explores research approaches which may be appropriate in 
answering questions about reflexology questions. This paper gives clear, practical 
advice to reflexologists who may be thinking of undertaking a piece of research. They 
use The Prince of Wales Foundation for Integrated Health review of research 
methodologies (Foundation of Integrated Medicine 1997 p 11) adapted for reflexology 
as a framework to suggest methods that are appropriate to the research question. They 
then used a selection of published papers to illustrate the way methods have been used 
and in some areas they demonstrate how other methods may have been more effective. 
This is useful because it highlights the importance of asking a clear research question. 
Poorly focused questions lead to unclear decisions about what to include and how best 
to proceed (Higgins and Green 2005). Reflexology research is in its infancy and one of 
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the challenges is to motivate reflexology practitioners to recognise the value of high 
quality research and encourage training to place a higher value on research awareness. 
4.9 Summary of the literature review 
This review of the literature identified that there are few controlled trials on reflexology 
and of those that have been published all are methodologically flawed. Common 
problems identified are a combination of poor techniques due perhaps to a lack of 
understanding of research methods; subjective measurement of outcomes and 
recruitment bias. None of the studies used randomisation; the sample sizes were small 
with no reference to the power of the study. This would usually be based on the number 
of participants required to detect a pre determined effect size (Sibbald and Roland 
1998). The majority of studies suffered from incomplete reporting of results and 
methods. 
The use of an appropriate control group remains an issue with concerns as to what 
constitutes placebo or sham reflexology and whether this is a valid approach at all. The 
broader issue of non specific effects (placebo) continues to be debated and is 
particularly relevant in reflexology where the setting of the treatment, the therapist and 
the chronic nature of the conditions being treated are all integral parts of the treatment. 
It may be important for some that the specific effects of the application of pressure to 
specific pressure points and non-specific effects are investigated separately (Ernst 
2001). Reflexology is clearly moving from the fringes of CAM with an increasing 
number of health professionals keen to know more about its therapeutic value and 
explore the potential part reflexology may have to play in conventional healthcare 
settings. CAM users may be more interested in whether reflexology will make them 
'feel better'. If reflexology is to become part of integrated medicine, rigorous research 
into its clinical effects is vital but if the intervention as a whole can be clearly defined, 
replicated and used in other contexts it may not be essential to discover the precise 
mechanisms of action as a priority. The next chapter will discuss how the systematic 
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reviews of the literature pertaining to ere and to reflexology informed the development 
of the final research question and contributed to the design of the soee study. 
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CHAPTER 5 
The development of the current study 
5.1 Introduction 
The researcher's choice of research method is a fundamental part of scientific research 
and the rationale for the method chosen should be defined by the research question. The 
first part of this chapter describes the development of the initial question and how it was 
refined in the light of exploratory work, research training and the literature review. The 
second part examines the rationale for the research methods used in the study. I will 
discuss how the final design was identified, considering the potential strengths and 
weaknesses of the chosen method and the following chapter describes in detail how the 
study was conducted. The intention is to provide a clear account of all the stages 
involved in the completion of the study. 
5.2 The development of the research question 
The idea for research usually develops from an interest in a particular topic and may 
arise from personal experience, a theory, observations, contemporary issues, 
engagement with literature or a combination of all of the above (O'Leary 2004) and 
may initially produce a list of questions. These need to be divided into their component 
parts to check that the scope of information and resources that may be required to 
answer them can be identified. The anatomy of a research question can be defined using 
the acronym PICO: P being the patients or popUlation to be studied; I the Intervention to 
be delivered; C the comparison that will be used and 0 are the outcomes that will be 
considered. This provides a structure to ensure that the question is relevant and 
applicable to practice, guides the search strategy and helps to identify research methods. 
It is an important step in planning the analysis so that it relates clearly and directly to 
the question (Booth and Smith 2003, Higgins and Green 2005). Table 4 illustrates the 
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first iteration of the research question in PICO fonnat. This was the research question 
used in the exploratory study outlined in Chapter 1 (pages 2-5). 
Table 4: To show the anatomy of the research question using PIca 
QUESTION Is reflexology effective in the management of childhood 
idiopathic constipation? 
PATIENTS/POPULATION Children with idiopathic constipation 
INTERVENTION Reflexology 
COMPARISON Standard treatment 
OUTCOMES Change in the number of complete bowel movements per 
month post intervention 
Changes in soiling episodes 
Changes in medication 
Changes in diet/fluid intake 
Changes in behaviour (toileting refusal, sleep patterns, 
tantrums) 
Following the review of the literature and the completion of data collection and analysis 
modules it became apparent that further refining of the research question was required 
in order to address the limitations of the exploratory study. The population to be studied 
needed further clarification. In the systematic review one of the issues that made a meta-
analysis inappropriate was the inconsistency of the definition of idiopathic constipation. 
Consideration must also be given to the setting in which the study takes place. Children 
who are referred to specialist centres may have more severe and protracted symptoms 
than those seen in primary care. The number of participants that will be required to 
detect an effect can be calculated by a statistical power calculation however it is also 
important in relation to the estimation of the time that will be required to recruit 
sufficient participants as this may have financial and staffing implications. 
The PICO process helped to focus the component parts of the research question, giving 
particular consideration to the questions that CAM needs to be answered in tenns of the 
efficacy and delivery of reflexology treatments. The way in which the intervention, in 
this case, reflexology is delivered has a direct impact on the choice of the comparison. 
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There were two obvious choices, one was to use a reflexology practitioner to deliver the 
intervention to all the participants, the other to teach the intervention to the 
parents/carers and have them deliver it at home. Reflexology delivered by a practitioner 
in the clinic had the advantage of being consistent with the same person delivering the 
intervention. However this approach would potentially reduce the number of 
participants treated because of the limited clinic time available and the ability of 
participants to attend clinic regularly for a period of weeks. This approach also had the 
potential to increase the 'medicalisation' of the condition by requiring that participants 
come to hospital to be treated by an 'expert'. The second approach of teaching parents 
/carers to carry out the intervention at home meant that the clinic could treat a greater 
number of participants. The use of a patient centred approach where the parents were 
actively involved in their child's management may help families to feel that they are 
integral to the treatment and encourage concordance. The disadvantage of this approach 
is ensuring consistency of the intervention and whether this approach would investigate 
the effectiveness of reflexology or the ability of the practitioner to teach the techniques 
to parents/carers. 
In the exploratory study, children and families may have responded well to reflexology 
because it is an intervention that is non-invasive in comparison to current treatments. 
Abel (2001) believes that the fact that the child, family and the significant caregivers 
may all be seen as integral to the problem and the treatment make management a 
complex issue. The children who participated tolerated the reflexology treatment well 
and parents mastered the simple reflexology techniques taught with little difficulty. The 
techniques taught comprised of a treatment defined as 'Classical Reflexology' that 
included reflex points pertaining to the gastro-intestina1 system located in the mid and 
lower part of the soles of the feet. Direct pressure was applied to these specific points 
with the pad of the thumb. Reflexology may be an effective tool to use in order to 
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involve children and families to a greater extent in their treatment and facilitate greater 
concordance with other aspects of the treatment 
Standard treatment had been the comparison to the reflexology intervention in the 
exploratory study. With the implementation of Tough Going' the variation in standard 
treatment had been addressed and it was possible to define the component parts of 
standard treatment. However as a comparison standard treatment does not take into 
consideration the effect of personal attention and effect of touch that is part of the 
reflexology intervention so there was a need to consider the use of an additional 
comparison that may be considered as a placebo. The use of appropriate placebo 
comparisons in CAM clinical trials has long been the subject of heated debate. This is 
discussed in more detail in Chapter 4 (pages 97-101). For the purposes of this study 
relaxing foot massage was chosen as the most appropriate placebo. The use of manual 
massage techniques is common in many cultures. De Domineco and Wood (1997) 
describe many variations of massage which they broadly defined as either recreational 
or therapeutic. They state that therapeutic massage may be defined as 'The use of a 
variety of manual techniques designed to promote stress relief and relaxation, mobilise 
various structures, relieve pain and swelling, prevent deformity and promote functional 
independence in a person who has a specific health problem' and recreational massage 
may be defined as 'The use of a variety of manual techniques designed to relieve stress, 
promote relaxation and general wellness in a person who has no definable health 
problem' (pg 5). They go on to suggest that while recreational massage feels good to the 
patient the techniques used may have little therapeutic value other than relaxation. It is 
not simply the type of technique used but also the direction, rate and pressure of the 
massage that has an effect. As the massage was designed as a placebo it was important 
that the techniques had as little effect as possible other than the effect of attention and 
touch. For this reason slow, superficial stroking with the lightest touch possible to 
maintain contact without tickling was identified as most appropriate. Parents fcarers 
108 
were taught the massage sequence which lasted approximately the same time as the 
reflexology intervention. 
The decision regarding the primary outcome may also be debated. In a complex 
condition it may be more acceptable to choose a global improvement because it could 
be argued that many of the outcomes are linked and choosing a single outcome is not 
clinically relevant. However from a research perspective it is important to define a 
primary outcome because there is a danger that having too many will increase the risk 
of finding a statistically significant result by chance. This issue was highlighted in the 
literature review with many studies choosing different outcomes and different ways of 
measuring them so once again it was impossible to combine data in a meta-analysis. 
Table 5 illustrates the points that have been considered above. 
Table 5: To show the role of PICa in refining the research question. 
QUESTION I Is reflexology effective in the management of childhood 
idiopathic constipation? 
PATIENTS/POPULATION I Children with idiopathic constipation 
Clear definition of idiopathic constipation 
Sample size defined by power calculation. 
Setting - out patient or hospital inpatient 
Estimation of time required recruiting sample based on 
referral patterns (financial implications). 
INTERVENTION I Reflexology 
Define how intervention to be delivered (issues for 
participants) 
Acceptability of intervention for participants (seek views) 
Clinic time to deliver intervention (Financial and staffing 
implications) 
Minimise bias of Participants/Staff-Blinding, 
Randomisation. 
COMPARISON I Standard treatment 
Definition of standard treatment. 
Consider the inclusion of placebo reflexology treatment 
arm as more direct comparison than standard treatment. 
Sample size required for appropriate number of groups. 
Consider 'compliance' issues (patient preferences and 
views) 
OUTCOMES I Change in the number of complete bowel movements per 
month post intervention 
Changes in soiling episodes, medication,diet/fluid intake, 
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behaviour (toileting refusal, sleep patterns, tantrums) 
Define outcomes in way that can be measured (patient 
views) 
Consider data collection methods and analysis that will 
relate to outcomes under study. 
Consider access to data collection tools (financial 
implications) 
Consider training needs (analysis programmes) 
5.3 Summary of the research question 
The methods used in a research study are determined by the question that has been 
posed. This chapter described the role that PICO has in helping to refine a research 
question. The main focus of my research project has been the investigation of the 
effectiveness of reflexology in the management of CIC. Having refined the research 
question the protocol for the randomised controlled trial was developed and submitted 
to Lothian Paediatric Medical Ethics Committee in June 2003 and approval was given 
in August 2004. The case for the choice of a randomised controlled trial will be made in 
the following part of this chapter and the protocol discussed in detail in Chapter 6. 
5.4 The hierarchy of evidence 
We live in an era of 'evidence based health care'. This demands that healthcare 
professionals should be aware of all the evidence available about whether a treatment 
works or not in order to deliver the best care to patients. This statement gives rise to 
much debate about what constitutes 'evidence' and how best to judge it. It is generally 
accepted that it is necessary to build up a body of evidence, consisting of different types 
of information ranging from highly controlled experiments through to less controlled 
observational studies. There is however a hierarchy of study designs that are linked to 
the strength of evidence they provide. The Cochrane Collaboration (www.cochrane.org) 
focuses particularly on systematic reviews of randomised controlled trials because they 
are likely to provide more reliable information on the differential effects of healthcare 
interventions than other sources of evidence. Randomised controlled trials are 
particularly well suited to questions of effectiveness but may be less appropriate for 
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testing safety and adverse effects (Higgins and Green 2005). An example of this 
hierarchy is illustrated in Table 11 taken from Machin and Campbell (2005) Design of 
Studies for Medical Research, p 7. 
Table 6: To Show Trials Hierarchy 
Research Evidence Study Type 
Strength 
Preclinical Strongest Blind randomised comparative study 
(laboratory based, Non randomised comparative study 
may involve human Before and after design 
subjects, High level Weakest Case - Series 
of control) 
Clinical Strongest Double blind randomised controlled trial 
(active intervention Single blind RCT 
in patient Community intervention study: cluster 
management) design 
Non blinded RCT 
Non randomised prospective study 
Non randomised retrospective study 
Before and after design (historical control) 
Weakest Case- series 
Epidemiological Strongest Cohort Study 
(evaluation of Case control study 
outcomes, risk Cross sectional survey 
assessment) Weakest Case series 
_L--.. ____ ........ __ ........ _ ....... __ ._ _ ....... -
-- -
Attempting to provide the strongest level of evidence may influence the design of 
studies. However, I believe that the research question has the strongest influence on the 
methods used. There is a danger that the real value of research may be lost by 
modifying the question to attain a higher strength of evidence rather than choosing a 
method or combination of methods that answer the questions that really should have 
been asked. Increasingly there is also an acknowledgement that an optimal design may 
need to be modified for use in practice. For example, drug trials that took place under 
strict laboratory conditions may have a greater effect than when they were re-tested in 
the community where the investigator has less control over the variables and has to 
contend with issues such as patient compliance. 
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5.5 The Randomised controlled trial 
The randomised controlled trial (RCT) is acknowledged to be the 'gold standard' of 
quantitative research design and considered to be the most powerful way of evaluating 
the effectiveness of medical care although in historical terms it is relatively new (Doig 
2003, Concato et ai. 2000, Sibbald and Roland 1998). The 'gold standard' originated in 
the world of finance to refer to currency in circulation, often paper money, the value of 
which was directly linked to a store of gold. The term is now used as a reference 
standard for evaluation of a diagnostic test. For the purposes of a study, the "gold 
standard" test is assumed to have 100% sensitivity and specificity. The RCT therefore is 
judged to be the most specific and sensitive means of testing effectiveness. The aim of 
the RCT is simple; it seeks to test the effectiveness of an intervention by determining 
whether there is a relationship or association between the treatment given and the 
outcome measured. The strength and potential weakness lie in their very specific 
features that are outlined here: 
• The participants are allocated to the study groups by randomisation. 
• Participant data are usually analysed within the group to which they were 
randomised, regardless of whether they actually received the intended intervention. 
This is known as 'intention to treat analysis'. 
• All participants receive the same treatment except for the experimental intervention. 
• There is a 'control' group in which participants do not receive the experimental 
intervention. 
• The predicted 'difference' between interventions known as 'effect size' is pre 
determined. The analysis concentrates on measuring the difference of effect size 
between the experimental group and compares it to the control. 
• Participants and investigators should be unaware of which intervention was given 
throughout the study. This is known as blinding. (Sibbald and Roland 1998). 
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Randomised controlled trials succeed because they seek to eliminate bias in all its 
forms. Groups should be as similar as possible as a result of randomisation and 
controlled for confounding factors so that any differences detected can be reasonably 
associated only with the intervention (Altman and Bland 1999). However there is a vast 
literature reporting design flaws and poor quality reporting of trials (Bossuyt 2001, Doig 
1998, Concato et at. 2000, Moher et at. 1999, 2001, Sibbald and Roland 1998,) which 
would lead to the view that conducting an RCT is very complex in practice. 
In order to understand the complexities of the RCT the history of trial development was 
examined. There will be many researchers who would wish for the decisive results that 
James Lind found when he compared treatments for scurvy in 1747 with a sample of 
121 The twelve participants were all showing signs of severe disease. Lind gave them all 
the same basic shipboard diet consisting of gruel, fresh mutton broth and puddings of 
boiled biscuit and sugar and sago and wine and then added different 'treatments' to a 
pair of men. The first pair had to drink a quart of Cider daily; the second pair '25 gutts 
of elixir vitriol' three times daily; the third pair 2 spoons of vinegar three times a day; 
the forth were given half a pint of sea water daily; the fifth 2 oranges and 1 lemon daily 
and the final pair were given nutmeg three times daily together with a purgative. After 
two weeks the condition of the pair that had been given the oranges and lemons was so 
improved that the trial was considered complete. The methodological importance of 
this trial was that Lind documented the 'inclusion criteria' of his patients to make sure 
they had the same signs and symptoms and severity of disease. This is called 
homogeneity and helps to determine a true treatment effect (Lind 1753). Clearly defined 
inclusion and exclusion criteria of study participants will enable studies to be replicated 
by others. 
In the early part of the 19th Century Alexander Hamilton wrote in his doctoral thesis 
about alternating patients into two comparison groups to evaluate blood letting and 
although his work was later discredited by his biographer it is purported to be the 
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earliest report ofthe use of control groups (Chalmers 2001). Thomas Balfour suggested 
that alternating patients could be used as a means of making unbiased groups for 
comparison in his trial using homeopathic Belladonna to prevent scarlet fever in a group 
of boys. The primary role of the control group was to be as alike as the intervention 
group, the main difference being that they did not receive the intervention being tested. 
This enabled researchers to collect data on the natural course of the disease but with the 
increase in medical knowledge and effective treatments it became increasingly difficult 
to justify giving no treatment so control groups today often receive 'standard treatment'. 
Treatment effect may also be influenced by the views of the participants about the 
treatments they are given or by the views of the person administering the intervention. 
In order to minimise this blinding and randomisation were introduced. Traditionally 
patients were allocated alternately into the intervention or the control group, early 
medical texts report tossing a coin or choosing different coloured beads or drawing lots 
as examples of the randomisation process (Chalmers 1999). However true 
randomisation was first suggested by R A Fisher in 1925 although was not in common 
use until the 1940s (Doig 2003). Randomisation is designed to remove any bias in the 
allocation of participants to study groups and it should result in similar groups. There 
are different approaches to randomisation and computerised methods are commonly 
used, but it is important that the code is concealed from the person recruiting. Specific 
issues concerning randomisation will be discussed in section 5.6.4 
5.6 The criteria for a randomised controlled trial. 
This section explains the criteria necessary for conducting a randomised controlled trial 
and links this work to previous research. The literature justifies the criteria required for 
a randomised controlled trial (Bradford-Hill 1951, Sibbald and Roland 1998, Lantos 
1999, Doig 2003, Moher et al. 1999, Altman et ai. 2001). A project that chooses to use 
an RCT must have a research question that makes the choice of method obvious, for 
example 'does X have an effect?' My research question' does reflexology have an effect 
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when taught to parents to deliver as an adjunct to standard treatment for childhood 
idiopathic constipation?' clearly suggests the use of an RCT is most appropriate. 
5.6.1 Inclusion criteria 
The inclusion criteria must be very specific to exclude as much variation as possible. To 
be eligible for the study the participants had to be aged between 12 months and 12 
years, have a diagnosis of idiopathic constipation, have no other medical condition and 
have parental consent. Because children were the focus of this study it was important to 
take into consideration parent/carers who usually have some control over the behaviour 
of their child without overlooking the children's right to be involved in decisions that 
concern them (British Medical Association 2001). 
5.6.2 The trial environment 
The context in which the trial was conducted was crucial. The trial was run from an out-
patient clinic in an acute hospital setting. One of the criticisms levelled at randomised 
controlled trials is that researchers attempt to make them so controlled that they fail to 
reflect what goes on in the real world (Simon 2004). It was important that the trial 
reflected the realities of clinical practice as this would make the findings more realistic 
this would make it more difficult to control all confounding factors. It was also 
important to give the study a name, the Study of Childhood Constipation (SOCC) 
Project and a logo, illustrated in Figure 5. 
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Figure 5: The SOCC Project Logo. 
The 
SOCC 
Project 
The aim of this was to raise the profile of the study with clinical colleagues and to give 
the participants something specific to identify with and encourage their continued 
participation through a sense of belonging. 
5.6.3 Randomisation and Blinding 
Ideally it would be possible to have a means of eliminating all forms of bias 
completely. However this is not possible when human beings are involved so 
randomisation, concealment and blinding are all techniques used to minimise bias and 
are essential components of an ReT (Fergusson et al. 2004). There was the possibility 
that patients refelTed to the reflexology clinic would be expecting to have reflexology 
and may not be happy to be randomised into groups that would not offer reflexology. 
Torgerson and Sibbald (1998) describe how patients may not comply if they do not 
receive their prefelTed treatment or may in fact perceive greater positive responses if 
they receive their prefelTed treatment causing a treatment effect that may arise from 
patient preference rather than therapeutic efficacy. This issue had the potential to affect 
recruitment so a patient preference trial was considered. This design allows participants 
who have a strong preference to receive their treatment of choice whilst those who do 
not express a preference are randomised as usual (Featherstone and Donovan 1998). 
116 
Analysis is complex, having to take into consideration uncontrolled confounding 
variables and may be considered unreliable (Silverman and Altman 1996). There is also 
a requirement for an increased sample size in this type of trial that may impact on the 
cost and time taken to complete. I therefore reluctantly decided not to use a design 
incorporating patient preference on this occasion although there may be a place for the 
use of such trials in CAM. This will be discussed in more detail in section 4.7.3 
In an RCT double blinding is considered the best approach. This is where the 
investigators, the person delivering the intervention and the participants are unaware of 
which treatment they are being given. The SOCC project involved a nurse specialist 
teaching parents the interventions so it was not possible for her to be unaware of which 
intervention she was teaching. However the researcher collecting the data was blind to 
the randomisation of the families throughout the project. A statistician undertook the 
randomisation and the code was not broken until all the data had been collected and 
collated. 
5.6.4 Participant consent 
Legally, valid informed consent describes the positive agreement of a person with legal 
authority to participate in a study. This raises particular issues for research with children 
as the law states that children are defined as those below 18 years of age (16 years in 
Scotland). The Children (Scotland) Act 1995 says that children of 12 years shall be 
presumed to be of sufficient maturity to form a view and if they wish shall have 
opportunity to express their views and be listened to. The BMA states that competence 
needs to be assessed both for the particular task and the development of the individual 
child and reinforces the view that consent is an ongoing process throughout the research 
project and not a single event at the start of a project. 
Lamprill (2002) suggests that all participants should be informed in a way that they can 
understand and that the ages of children must be taken into consideration so that 
younger children are not intimidated and older young people do not feel patronised. In 
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the SOCC study a detailed information sheet, for both the child participants and their 
parents or carers, was enclosed in the invitation to participate letter explaining the study 
and their role in it (Appendix IV). The information sheet introduced the researcher by 
name and gave a phone number so that the child could ask more if they wished. This 
helped to establish trust between the researcher and the child. A period of 1-2 weeks 
was allowed for potential participants to make their decision and they had access to an 
independent advisor who would discuss any aspect of the study with them. The 
information sheet for adult participants included essentially the same information in a 
more formal format (Appendix IV). 
The format of the children's information sheet was informal. It explained the research 
and gave simple information in the form of 'questions' that children might ask and 
'answers' from the researcher. It made clear that the child did not have to take part in 
the study and if they did agree to participate they could change their mind at any time. 
The language of the leaflet is simple and factual. The information sheets were designed 
in consultation with the chair of the patient information group at Royal Hospital for 
Sick Children, Mrs Shirley Young. She was satisfied that the content and language used 
was appropriate for the children and parents/carers who read them. 
The National Children's Bureau's guidelines state that before giving their informed 
consent to participate in a study, children should understand in what ways they will be 
assured of confidentiality and anonymity. The Royal College of Paediatrics and Child 
Health guidelines for the ethical conduct of medical research involving children (2000) 
support this view and add that 'children may be less able than adults to challenge 
records about themselves.' (pg 177). 
5.6.5 Child protection 
Child protection is an essential consideration when undertaking research with children 
and young people. However as previously discussed child protection may be seen as a 
challenge for' researchers. A child may choose to disclose issues such as physical, 
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emotional or sexual abuse in an unexpected way. Children who have been sexually 
abused may present with pain on defecation and/or rectal bleeding, symptoms that are 
commonly found in children with idiopathic constipation. It is important that prior to 
undertaking a study the researcher is clear about the appropriate action to take should 
that situation arise and that the intentions are made explicit in the information sheet. In 
the study the information sheet included the question 'Will you tell anyone what I say?' 
The answer 'Nobody will know your name but me. I will not tell anyone what you say 
unless you tell me something that makes me think that somebody is hurting you. If this 
should happen I will tell you first about what I am going to do' makes clear that action 
will be taken if disclosure is made but that the child will be involved in the process. 
Everyone involved in the study were conversant with the NBS Lothian Child Protection 
Guidelines. Action that would be taken in the event of a child protection issue being 
raised during this study is stated clearly in the information sheet. 
Constipation is a sensitive subject and the research may have raised issues which may 
require ongoing psychological andlor specialist nursing support. This issue was 
addressed by ensuring that the site chosen for the research had a children's community 
nursing service that offered the necessary support together with access to other child 
and family mental health services as required. The relevant teams were aware of the 
project and the potential for the provision of appropriate support. In the event this was 
not required. 
5.7 Undertaking an Randomised Trial in CAM 
This section discusses the issues of undertaking an RCT in CAM including the most 
appropriate methods of building an evidence base. Examples of recent research are 
used to highlight the issues and suggest possible solutions. The evidence base for CAM 
has been characterised by a lack of randomised controlled trials and poor quality 
projects. The dominance of the RCT in the hierarchy of evidence has long divided the 
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CAM research community into those who consider the RCT an unsuitable method and 
those who try to adapt their research to fit the model (Thomas and Fitter 1997). 
It is interesting to note that some of the required criteria for trials such as 'blinding' and 
the use of 'placebo controls' were used by mainstream scientists in the early eighteenth 
century to 'challenge the suspected delusions or charlatanism of unconventional 
medicine' (Kaptchuk 1998 pg 391). They were also used by unconventional medicine, 
most notably hypnosis and homeopathy, to test their own claims of effectiveness and so 
in this ad hoc way tools which were later described as 'new' were used to mark out the 
boundaries between conventional and alternative medicine in an ongoing fight for 
legitimacy, credibility and scientific power (Kaptchuk 1998, 2000). Today, the debate 
still continues with many CAM practitioners arguing that the randomised controlled 
trial is an inappropriate method for investigating the complex interventions that make 
up many CAM interventions. There may be a number of reasons for this, some of which 
are discussed here. 
5.7.1 Diagnosis 
Diagnosis can be an issue when not all therapies use western diagnostics to arrive at a 
patients' diagnosis. Traditional Chinese Medicine, Acupuncture and Homeopathy are 
examples of CAM that use different measurements of health and disease and this needs 
to be given due consideration when planning a trial. Reflexology is not used as a 
diagnostic tool so it is appropriate to use western methods of diagnosis. However in an 
effort to produce 'good science' some CAM researchers have fallen into the trap of 
using inappropriate designs to investigate inappropriate questions. An example of this is 
White et al. 's (2000) investigation of reflexology as a diagnostic tool where two 
reflexologists were asked to make a medical diagnosis during a reflexology treatment. 
They were allowed no communication with the patients and could only see the patients' 
feet. This practice of reflexology was so far removed from normal practice as to be 
rendered useless and if the same criteria had been used for conventional practice the 
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results would have been as poor. In this case reflexology was a poor choice of CAM 
intervention as it does not claim to diagnose and there are many other modalities that 
could have been more appropriately investigated. 
The diagnosis of chronic idiopathic constipation for the inclusion criteria in this study 
was based on western medicine as defined by the Rome II criteria (Drossman et al. 
1999). This was chosen because it is recognised internationally although there are still 
some concerns regarding the use of terminology. For example in many studies the terms 
'constipation' and 'encopresis' are used interchangeably to describe the same condition 
when in fact encopresis is more usually defined as normal bowel movements in socially 
unacceptable places. 
5.7.2 How to choose a control intervention 
In order to examine the impact of reflexology on the management of constipation it was 
necessary to collect and compare the same data from a control group who were not 
receiving reflexology. Lewith (2003) discusses the challenges facing researchers when 
choosing an appropriate control group and the importance of attempting to identify a 
placebo. Many CAM researchers such as Eriksen (1992, 1994), Norman (1995) and 
Mackereth and Tiran (2002) have raised the use of 'control groups' as a challenge. 
Danish practitioners of reflexology argue that it is not possible to use a control group as 
there is no appropriate control for reflexology and it is not possible to use 'sham' 
treatments as any application of pressure will have an effect on some part of the body's 
systems (Eriksen 1992, 1994). The SOCC project had a 'foot massage group' in 
addition to the 'standard treatment' control group. It was not appropriate to use a control 
group that had no treatment. Idiopathic constipation does not resolve without treatment 
and failure to treat can exacerbate symptoms and add considerably to the distress of the 
children and families. To give no treatment would be considered unethical when there is 
little evidence to suggest that reflexology has an effect. The children randomised to the 
control group therefore were given 'standard' medical treatment. The standard medical 
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treatment was defined as the treatment currently used and explained in 'Tough Going' 
(Gillett et at. 2001). This treatment allowed for individualised treatment within defined 
parameters, allowing clinicians to exercise appropriate clinical judgement in order for 
patients to receive the most appropriate treatment. This does not impact on the use of 
reflexology as the study was investigating the use of reflexology as an adjunct to 
standard treatment for childhood idiopathic constipation. 
The massage in this case was an extremely light stroking movement applied to areas of 
the feet that had no connection to the gastro-intestinal system. I decided to use this 
approach because I took the view that if reflexology works by the application of 
pressure to specific points that correspond to particular organs and body systems 
(Norman 1995, Mackereth and Tiran 2002) it should be possible to isolate those effects 
and compare them with either pressure applied to 'non' points or by touching without 
the application of pressure to areas that have no connection to the organs being treated. 
This debate is also fuelled by the view that in a CAM intervention the whole person is 
being treated not just the individual symptoms they describe. It may be argued therefore 
that by teaching reflexology techniques as opposed to giving a complete treatment that 
the effect may be diluted or lost altogether. 
CAM practitioners propose that a complex interaction is taking place during a treatment 
that cannot be split into parts and that the sum of the parts is greater than the whole. One 
of the parts of the intervention is the relationship between the therapist and the patient 
that is considered pivotal in the treatment, known as the 'therapeutic relationship'. 
Mason et at. (2002) argue that randomised trials have to be adapted to the special 
features of CAM. In particular, they point out that the tendencies of randomised trials 
and CAM are often in conflict, including the attempt to remove practitioner effects from 
the design. In contrast CAM tends to rely on the relationship between the patient and 
the practitioner and tries to produce more subtle effects such as spiritual change or 
personal growth. There may be a need to explore ways in which the effects of a 
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therapeutic relationship impact on outcomes of treatments and formulate ways of 
assessing this effectively. However these issues are not confined to CAM as many 
conventional medical interventions are complex. The Medical Research Council report 
(2000) defines them as 'comprising of a number of separate elements which seem 
essential to the proper functioning of the intervention although the 'active ingredient J of 
the intervention is difficult to specify J (p.2). The report provides a framework to assist 
researchers to recognise and address the unique challenges which arise in the evaluation 
of complex interventions. So, rather than arguing that trials need to be adapted to the 
special needs of CAM, perhaps randomised trials should be adapted to meet the special 
needs of many types of complex interventions. 
5.7 3 Patient preference 
CAM has been a patient led revolution. People have taken healthcare decisions into 
their own hands and opted to choose therapies that fit in with their health beliefs and 
lifestyle choices. They may not always use the same criteria as scientists when judging 
the efficacy of an intervention and they may have very clear expectations of the benefits 
of a particular therapy. Many therapies offer individualised treatments, which may 
appeal to those who feel that conventional medicine has not met their needs. When 
being asked to participate in a trial that seeks to make sure that groups receive the same 
treatment and participants have no choice about the intervention they receive it is 
important to make sure these issues are addressed or potential subj ects may choose not 
to be included in the study. In a paper reporting the development of a questionnaire 
relating to beliefs about the scientific validity of CAM and holistic health Hyland et al. 
(2003) suggest that people's beliefs about whether or not CAM is a reasonable method 
of treatment may have an impact on their response to CAM interventions being tested in 
a trial. The use of a validated measure recording patients' beliefs about CAM and any 
expectations of treatment prior to and at the end of the intervention can be compared 
with patient outcomes to see if their expectations had any impact on their response to 
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treatment. Currently the questionnaire described in the paper is still being validated but 
may in future provide another way of umavelling the complex responses to CAM 
treatment. Patient preference trials may be another approach which complement the 
traditional RCT and be more appropriate for the investigation of CAM but patient 
preference trials are not without challenges. 
5.7.4 Effect size 
In an RCT the predicted 'effect size' is pre-determined. Effect size is a way of 
quantifying the effectiveness of an intervention, placing the emphasis on the 'size' of 
the effect rather than simply 'does it work or not?' It is important in the reporting and 
interpretation of effectiveness. It is calculated statistically and is often based on results 
of previous studies that have been conducted in the same or similar fields. When 
calculating the difference between one score and another it helps to have a familiar scale 
to measure against. In many experiments there is no commonly accepted scale so the 
researcher has to estimate a scale or adapt a relatively similar one. This is particularly 
relevant in CAM where there are so few trials available to determine effect size. The 
effect size is also relevant when calculating the power of the study. The power of the 
study is the chance that it will correctly observe a statistically significant difference 
between the study groups, that is have a p-value of less than the specified significance 
level (usually 5%). The p-value is the probability that the difference(s) observed 
between two or more groups in a study would have occurred if there were no 
differences between the groups other than those created by random selection. The 
assumption underlying the p-value is the null hypothesis. The power therefore may be 
considered the "sensitivity" of the study trial itself for detecting a difference when it is 
there (Altman 1993). 
In order to calculate the estimated effect size for the SOCC study I took advice from the 
study statistician and we used a combination of what was considered clinically relevant 
to health professionals and to the children and their families. Data from the results of 
124 
the exploratory study that had been completed in 1998 were also used (Appendix I). 
Having calculated the estimated effect size it was necessary to set the level of power for 
the study. This gauges the sensitivity of the statistical tests that will be used in analysis; 
that is its ability to detect the effects stated in a particular sample size (Vogt 1999). 
Given the prevalence of the condition under study and the location it was important to 
consider the number of potential participants that may be referred during the recruitment 
phase in order to set power at a realistic level. Clinical referral patterns were checked to 
estimate a realistic monthly recruitment target. When factors such as seasonal variation 
were taken into consideration a recruitment rate of 15 families per month over 12 
months was required to give a total sample of 180. Table 7 shows the numbers of 
participants required at different levels of power. An 80.00% power would be required 
to detect the estimated effect size for the proposed sample size. 
Table 7: To show the sample numbers required in the SOCC study to detect a 
difference of 4.5 complete bowel movement per 4-week period based on different 
levels of power. 
Two sample - study to test if 
difference in means is zero assuming 
equal numbers in each sample 
Power required 95.00% 90.00% 80.00% 
Difference to be detected (D) for 
which power specified 4.5 4.5 4.5 
Standard deviation of values in group 
1 9 9 9 
Standard deviation of values in group 
2 (usually same as in 1) 9 9 9 
Significance level for test 5.00% 5.00% 5.00% 
One or two-sided test (1 or 2) 2 2 2 
Number to include in each of two 
samples 104 84 63 
Number to include in each of three 104 84 63 
samples 
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5.8 SOCC study design choices 
This section outlines the approaches used to address the issues raised in the previous 
section that had relevance for the SOCC study and discusses the rationale for the 
choices that were made. 
5.8.1 The intervention 
The intervention was defined by the type of reflexology used and the way in which it 
was delivered. For the purposes of this study the type of reflexology is defined as 
'classical' reflexology. This form of reflexology was taught by Eunice Ingham (Ingham 
and Byers 1992). It uses deep touch reflexology at identified points on the feet which it 
is believed correspond to the organs of the body. The techniques used contrast with the 
light stroking used in the massage control intervention. 
The way in which the reflexology intervention was delivered had also to be considered. 
Many CAM therapists would argue that only complete treatments should be given and 
that partial treatments or specific techniques limit the effects of the treatment and do not 
meet the criteria of 'holistic treatment'. This argument has merit but if reflexology has 
an effect by stimulating organs of the body by the application of pressure to specific 
points on the feet you would expect to see an effect from very specific use of those 
points. However if there is no effect on specific points perhaps the 'whole treatment' is 
working in another way or at a different level. In her observational study Bishop et ai. 
(2003) used reflexology for children with idiopathic constipation. In this study the 
children had six sessions of reflexology delivered by a reflexology practitioner in a 
clinic setting. 
Parent/carers were taught to deliver the. interventions rather than a reflexology 
practitioner. This minimised the amount of 'hospitalisation' for the children, who may 
have previously had numerous hospital appointments. This patient centred approach 
encouraged the families to take responsibility for the delivery of the intervention, thus 
encouraging them to be proactive participants in their treatment rather than passive. 
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Teaching the families to deliver the interventions at home also ensured that clinic time 
available was used to maximum effect. However this approach relies on the integrity of 
the families to complete the intervention as taught and report results accurately and 
honestly. 
5.8.2 The therapeutic relationship 
The impact of the therapeutic relationship between the therapist and the participants was 
given due consideration. In order to minimise any potential confounding effect by the 
therapist, Staff Nurse Ingrid Hendry, who has formal training in reflexology and foot 
massage trained the parents/carers in thc delivery of all the interventions. If two 
practitioners had been used, one to train the parents in massage techniques and one to 
train the parents in reflexology techniques, it might be that any observed effect could be 
accounted for by subjects having a preference for one practitioner over the other. All 
interventions were rehearsed to ensure accuracy and also to make sure that each one 
lasted for the allocated time period. The researcher was blind to the allocation of the 
participants and was not involved in the delivery of any of the interventions. 
The fact that the parents/carers delivered the intervention may limit the therapeutic 
relationship between therapist and patient but may highlight an important effect of the 
parent/child dynamic. The complex issues of the therapeutic relationship are beyond the 
scope of this project but worth investigating in future studies. 
5.9 Statistical considerations 
Randomised controlled trials often use a continuous variable measured at baseline and 
at intervals throughout the trial to see whether an intervention can reduce pre existing 
symptoms in chronic conditions. There are several ways of making statistical 
comparisons, two of the most common are: 
• Measuring the difference in the mean scores of identified variables pre and post 
treatment to detect an improvement in the condition 
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• Measuring the amount of change between pre and post treatment variables by 
computing a change score. This is calculated by subtracting the follow up scores 
from the baseline scores. 
(Roland and Torgerson 1998, Kestle 1999, Vickers and Altman 2001). 
Both methods require the average baseline to be the same in each group. If the 
intervention is effective the statistical significance of the effect will depend on the 
correlation between the baseline and the subsequent scores. The dilemma is that if the 
correlation is low, using a follow up score is more likely to show a significant result, 
while using a follow up score with a high correlation loses information and a change 
score would be more sensitive. It is inappropriate to choose a statistical test simply 
because it is going to give a more significant result and the method chosen should be 
specified in the trial protocol (Vickers and Altman 2001, European Agency for the 
Evaluation of Medicinal Products 2003). In the SOCC project the protocol stated that 
the data would be analysed using follow up scores. The decision not to use change 
scores was made because while change scores can take chance baseline imbalances into 
consideration they cannot control for regression to the mean. Regression to the mean is 
a statistical phenomenon and always occurs unless there is perfect correlation between 
two variables and is important because it can impact on treatment effect because the 
weaker the correlation between the two variables the bigger the effect will be. For 
example patients with extreme values of a measurement, such as high blood pressure, 
may be selected for a trial and treated to bring their values closer to the mean. If they 
are measured again, the mean of the extreme group will now be closer to the mean of 
the whole population, i.e. reduced. This is often interpreted as showing the effect of the 
treatment. However, even if patients are not treated the mean blood pressure will go 
down, due to regression towards the mean (Bland 2004). In a trial the effect of an 
intervention may be estimated by measuring the outcome variable before and after 
treatment by the amount of change that occurred relative to the before treatment 
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variable. Allowing for imbalance between groups at baseline by taking the difference 
post treatment minus the baseline as the outcome measure does not work because any 
imbalance will be reversed, due to regression to the mean. Patients who tend to have 
low baseline measurements will tend to have high after minus baseline measurements 
and regression to the mean will be greater for those with the highest initial scores 
(Bland and Altman 1994a, Bland and Altman 1994b, Vickers and Altman 2001, Barnett 
et at. 2005 ). 
5.10 Measurement tools 
One of the difficulties faced by researchers investigating functional gastrointestinal 
disorders is the absence of validated outcome measures. Ve1dhuyzen van Zanten et at. 
(1999) suggest this problem is compounded by the lack of consensus amongst those 
working in this area on how to most effectively measure outcome. In this study a variety 
of measurement tools were used in order to integrate the key symptoms of idiopathic 
constipation into a constipation score whilst collecting data on the component parts of 
the condition in an attempt to capture the complexity of the condition under study. 
5.10.1 Quality oflife measures 
There has been criticism regarding the sole use of sUbjective data in research and 
questions concerning the accuracy of such data. This may be particularly relevant in 
undertaking research with children, who because of their stage of development, may not 
yet possess accurate recall skills. Studies in adults showed a discrepancy between 
objective tests for example colonic transit studies and subjective data such as recall 
(Bouchoucha et at. 1992). Probert et at. in 1994 suggested that accurate information can 
only be obtained by the use of a diary. However van der P1as et al. in 1997 assessed the 
accuracy of data collected through recall and recording in families whose children had 
defaecation disorders. It compared information recalled by children and their parents 
both orally and by completing a diary and concluded that there was an accurate recall in 
that 83% children were correctly allocated for treatment using recalled data. They found 
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that most defaecation parameters showed fair agreement, with the exception of the 
frequency of soiling episodes, which were under reported. They also found a fair level 
of agreement between children and their parents and concluded that parents provide 
acceptable information in children with defaecation problems. They concluded that 
recalled data can accurately be used in a clinical setting but particular attention must be 
paid to the recoding of the size of stool and the number of soiling episodes. 
There have been no studies that have considered the impact of constipation on the wider 
family and although many touch on the potentially high level of distress and social 
isolation that may result, the issues have not been adequately addressed. In an attempt to 
include these aspects in the study a quality of life measure was included in the 
measurement tools. There were no validated quality of life measures specific to 
childhood constipation. The child behaviour checklist (Achenbach et al. 1987) was 
considered and rejected because it included minimal information regarding the 
relationships in the family. The child health questionnaire (Landgraf et al. 1996) was 
selected because it included questions that considered how much parental activity had 
been limited due to the child's condition and how they rated their family's ability to get 
on with each other. There was also the option to use separate questionnaires for parents 
and children. 
5.11 Summary 
There were logical reasons for identifying an RCT as the most appropriate method for 
the SOCC study. RCTs should produce results that provide additional certainty as to the 
relative merits of 'comparator interventions' (Mann and Djulbegovic 2003) and the 
impact that controlled trials can have on the development of new interventions is 
recognised. However it is also important to address the concerns of the CAM research 
community and ensure that the conditions and CAM therapies subject to trials provide 
an accurate reflection of clinical practice and that the research design is appropriate for 
the mechanism under test. It is also pertinent to remember that a single RCT will not 
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answer all of the complexities of CAM and that there is much more work to be done in 
the future. For example the debates over whether to use complete or partial reflexology 
treatments and the identification of appropriate control interventions will continue until 
there is a body of evidence to support anyone approach over another. 
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6.1 Introduction 
CHAPTER 6 
Methods 
This chapter describes in detail the methods that were used in the study including an 
explanation of any deviations from the original protocol. The intention is to provide a 
completely transparent account of the conduct of the trial to facilitate clear 
understanding of the results and interpretation of the results presented in the final 
chapters. The study investigated the use of an identified complementary therapy, 
reflexology, as an intervention in the management of childhood idiopathic constipation. 
A single blind randomised controlled trial compared the way in which children with 
chronic constipation responded to reflexology treatment or relaxing foot massage when 
these treatments were taught to their parents/carers and used as an adjunct to an 
orthodox management programme. 
To recap the primary aim was to compare the way in which children with chronic 
idiopathic constipation respond to reflexology treatment or relaxing foot massage when 
these treatments are taught to their parents/carers and used at home as part of their care. 
A secondary aim was to find out how easy or difficult it was for the children and their 
parents/carers to use reflexology or foot massage as part of their treatment programme 
and to describe their experience of the treatment. 
6.2 Location and setting 
The two sites that were identified were St Johns Hospital, Livingston and the Royal 
Hospital for Sick Children, Edinburgh (RHSC). The sites were chosen because they 
both receive referrals from General Practitioners to treat children with idiopathic 
constipation; both centres have a Community Children's Nursing Service, which 
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supports the families throughout treatment. St Johns has a general paediatric clinic and 
RHSC has a specialised gastro-enterology clinic. 
The study was co-ordinated at both sites by the researcher (JSG). The RHSC 
Complementary Therapies Constipation Clinic is run by a paediatric nurse specialist 
trained in reflexology. She assessed all the participants in the study, taught the 
techniques required for the interventions and provided ongoing support to participants 
throughout the study. Clerical duties including posting information sheets and making 
clinic appointments were undertaken by the nurse specialist, myself and hospital 
medical records staff. Management issues such as clinic times and extra clinic 
availability were discussed and resolved with the hospital Operations Manager. 
6.3 Ethical approval 
Lothian NHS management approval was granted in June 2003 subject to ethical 
approval. Ethics approval was obtained for the study from Lothian Paediatric Medical 
Ethics Committee in August 2003 
6.4 Recruitment and informed consent 
Potential research participants were identified by the Consultants at the two study sites 
at the point of their referral to acute services. Prior to their first appointment families 
were approached by the Consultant who sent a letter inviting them to take part in the 
study together with the study information sheets, one for children and one for 
parent/carers (Appendix III). Children and families who were willing to take part were 
asked to give their informed consent to participate after they had had time to consider 
the information included in the information sheet about the trial. Informed consent was 
given by the child's parent/guardian and assent was given by the child if they were of an 
age to understand the nature of the study. They were recruited following medical and 
nursing assessment to ensure they meet the inclusion criteria, then recruited and 
randomised to one of the three arms of the study (Section 6.6.1) 
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6.4.1 Inclusion criteria 
Children, of any ethnic origin, were eligible for the study if they were between the ages 
of 1 and 12 years and had a diagnosis of idiopathic (functional) constipation as defined 
by The Rome II criteria. The Rome II criteria were used in the study as it is widely 
accepted and are outlined in the following paragraph, they are adapted from Rasquin-
Weber et at. 1999. 
At least 12 weeks (need not be consecutive) in the preceeding 12 months of two or more 
of the following: 
• Straining in more than 1 in 4 defaecations 
• Lumpy or hard stools more than 1 in 4 defaecations 
• Sensation of incomplete evacuation in more than 1 in 4 defaecations 
• Sensation of anorectal obstruction in more than 1 in 4 defaecations 
• Less than 3 defaecations per week 
• No evidence of structural metabolic or endocrine disease 
• Faecal Retention (retentive posturing, avoiding defaecation by purposefully 
using pelvic floor and lor gluteal muscles. 
To ensure that language was not a barrier to participation, the interpretation and 
translation service based at the central library in Edinburgh was contacted to discuss and 
agree arrangements to access this service with participants for whom English is not their 
first language should it be required during the course of the study. There was no cost for 
this service due to the terms of the service agreement with the Royal Hospital for Sick 
Children, Edinburgh. 
6.4.2 Exclusion criteria 
Children were excluded from the study if they were over 12 years of age and had any 
other significant medical condition that may contribute to or be the underlying cause of 
their constipation for example previous surgery for Hirschprung's Disease. 
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6.5 Randomisation 
Computer generated permuted block design random numbers were placed in opaque 
sealed envelopes by an independent statistician, Professor G. Raab, Professor of 
Applied Statistics, Napier University, Edinburgh. Professor Raab had been consulted 
throughout the design of this study and agreed to oversee the preparation of the 
randomised envelopes. The codes for the randomisation were stored in her office, which 
is at a separate location from the study sites and the investigator. This minimised the 
opportunity for the randomisation code to be broken before study entry. She maintained 
a list of study numbers and treatment allocation. Participants were identified by coded 
number only throughout the study. Both the study pack and envelope were coded. The 
code was assigned at the randomisation following assessment by the consultant and 
researcher. The nurse specialist opened the envelopes and fixed the label with the 
assigned treatment for the study to the patient's notes. The envelope with the date of 
entry into the study was returned to the statistician as a check. 
6.6 Control conditions and description of interventions 
All the children participating in the control arm of the study received the standard 
orthodox medical treatment following a treatment pathway used in the project area. This 
treatment pathway was developed by a multidisciplinary team of health professionals 
over a period of four years and covers all aspects of treatment from diagnosis through to 
discharge in a document called 'Tough Going' (Appendix V). The use of 'Tough 
Going' provides an agreed framework of treatment and ensures that the medical 
treatment is controlled. 
6.6.1 Interventions 
Parent/carers were taught to deliver the interventions. The 1998 exploratory study 
(Appendix I) showed that the parents learnt the techniques easily and quickly became 
competent at undertaking the treatment. Competency was assessed at the clinic by the 
nurse/reflexology practitioner. The nurse specialist (IR) who has formal training in 
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reflexology and foot massage taught all the interventions for the parents/carers to 
deliver in an attempt to avoid the 'therapist effect'. As the interventions involved 
teaching the parents/carers it was not possible for the nurse specialist or the 
parents/carers to be 'blind' to the interventions. All interventions were rehearsed to 
ensure accuracy and also to make sure that each one lasted for the allocated time period. 
Printed sheets were used to reiterate the information given during the reflexology and 
massage training and given to the participants to take home for reference (Appendix 
IV). 
Baseline data were collected by interview prior to randomisation using 'Tough Going' 
assessment sheets. The information recorded included a overview of typical daily 
dietary/fluid intake, sleep patterns, current bowellbladder patterns, medications, 
investigations, behaviour and toilet training and the impact that constipation had on 
their social life, their friendships, school and family life. The baseline data was used to 
adjust the comparisons when the treatments were compared. They also allowed an 
investigation of the features associated with different responses to treatment. 
Participants were then randomised into one of three groups: 
Group 1 Control- Standard treatment only. 
The parents/carers and the children received conventional treatment using the care 
pathway set out in 'Tough Going' (Gillett et ai. 2001). Families had the opportunity to 
access additional support from the nurse specialist throughout the study. 
Group 2 - Foot massage + Standard treatment 
The parents/carer were taught simple foot massage by IH to use daily. The massage 
techniques were gentle, using light stroking for relaxation purposes only and were 
supported by written notes and pictures of the techniques taught (Appendix N) 
Families had the opportunity to access additional support from the nurse specialist 
throughout the study. 
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Group 3 - Reflexology + conventional treatment 
IH taught the parents/carers reflexology techniques. The reflexology techniques 
identified specific reflex points pertaining to the colon, rectum and anus used to treat 
constipation and were supported by written notes and pictures of the techniques taught 
(Appendix IV). Families had the opportunity to access additional support from the 
nurse specialist throughout the study. 
The children and families were given the opportunity to ask questions and once Ingrid 
was certain that they understood what they were being asked to undertake they were 
given an appointment to return in twelve weeks. All participants had a list of contact 
telephone numbers where they could access support at any time during the study. 
6.7 Measurements Tools 
The primary outcome measure was the number of complete bowel movements per four-
week period. In order to collect these data it was necessary to ask families to record 
bowel movements in the form of a four weekly diary. There were three sets of diaries 
that were colour coded to mark progress through the study. Orange diaries were given 
initially followed by yellow diaries given at the twelve-week appointment and lastly 
green diaries given at twenty-four week appointment (Appendix IV). 
Families were given pictures of stool 'types' to help them record the bowel movements. 
All participants were using the same choices illustrated in the Bristol Stool chart that 
was designed by Dr. Ken Heaton for use in the adult population but has been used in 
paediatrics illustrated in Figure 6. 
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Figure 6: The Bristol Stool Chart. 
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Participants were given a constipation score on entry into the study and at twelve week 
intervals throughout. The score was based on a simple questionnaire completed by 
parents which included behaviour, medication, number of bowel movements, episodes 
of soiling and whether in their opinion the condition had improved or worsened since 
the last visit. The questionnaire and scoring system was designed and tested by 
Dr.Graham Clayden, Consultant Paediatrician and Reader in Paediatrics at St Thomas' 
Hospital, London (Appendix IV). By using both of the measurement tools it was 
possible to check the consistency and accuracy of recorded data in the diaries and 
recalled data in the questionnaires. 
6.7.1 Quality Of Life Measures 
The Child Health Questionnaires (Landgraf et ai. 1996) were completed by 
parents/carers of children who were under 8 years of age. Children who were 8 years of 
age and over completed their own version of the questionnaire (Appendix IV). The 
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qualitative components of the quality of life questionnaires of the project allowed 
exploration of the impact that suffering from constipation has on the child and family. 
The data were collected at the start of treatment and at the end of the child's 
participation in the study. 
6.7.2 The SOCC Project 
The Study of Childhood Constipation (SOCC) Project was the name given to the study 
together with a logo that the children felt was representative of the area the study was 
interested in the feet. (Figure 5 page 115) This was chosen to give the project an 
identity that would appeal to the children so that they could feel part of something finite 
rather than an abstract idea of 'a piece of research'. The logo was printed on all the 
study materials. 
6.8 Follow Up 
The children and families were seen at twelve week intervals for a period of nine 
months. At each follow up appointment their progress was monitored by completion of 
the constipation score. Any changes made to the treatment such as increased or 
decreased medication doses were documented. The nurse specialist (IR) monitored the 
progress of the reflexology and massage interventions and provided on going support 
for families throughout the project. Participants who required ongoing management of 
their constipation continued to attend the clinic following their completion of the study. 
6.9 Sample Size Calculations 
The number of participants was calculated by power calculation based on the 
exploratory study data in the absence of any other studies of this type. The analysis of 
the uncontrolled exploratory study data compared the two groups by the change in the 
number of bowel movements. Group A had a mean increase of 16.5BM per month, (SD 
9.96). Group B had a mean increase of 7.7BM per month, (SD 11.06). The difference 
in the number of bowel movements per 4 week period between the two groups in the 
pilot was 8.8BM, (SD 9). The sample numbers were calculated to detect a treatment 
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difference of half this, 4.5 bowel movements per 4 week period. A smaller treatment 
difference was expected as the limitations of the pilot study were addressed. A total 
sample size of 189 gives 80% power to detect a true treatment effect difference of 4.5 
bowel movements per 4 week period using a 2-tailed test at the 5% level. Assuming a 
conservative drop out risk of 10%, 210 patients would need to be recruited in order to 
achieve 189 evaluable patients, 63 in each group. 
6.10 Statistical Methods 
The following sections (6.10- 6.13) set out the procedures used to analyse the study data 
and the justification for the choice of statistical tests used. It includes the methods used 
to compare groups for the primary outcomes, sub group analyses and methods for 
adjusted analyses. 
6.10.1 The Study Hypothesis 
A hypothesis has to be testable. Statistical tests try to disprove the null hypothesis and it 
is easier to falsify a hypothesis than it is to prove it. A single piece of evidence may be 
sufficient to say that it is not true whereas considerably more evidence is required to 
show beyond reasonable doubt that it is true. The Null hypothesis acts as a starting 
point, providing a statement that the study aims to disprove by finding evidence against 
it. The null hypothesis (Ro) for the SOCC study is: 
There will be no underlying true difference in the population mean number of bowel 
movements per 4 week period between children who might receive reflexology 
treatment as an adjunct to the standard treatment for chronic idiopathic constipation and 
children who might receive standard treatment with relaxing massage or standard 
treatment alone. (Ro = flc = flm = flr) 
The alternative hypothesis (RI) for the SOCC study is: 
Children receiving reflexology as an adjunct to the standard treatment for chronic 
idiopathic constipation will have a higher mean number of bowel movements per 4 
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week period than children reCeIVIng standard treatment with relaxing massage or 
standard treatment alone for chronic idiopathic constipation alone (HI = flC:;i: flm:;i: flr). 
Because hypothesis testing is based on inference from random samples the conclusions 
are based on a statement of probability (Fielding and Gilbert 2002). The majority of 
statistical tests are concerned with comparing interventions between different groups of 
participants. The P value is the probability of observing a difference between treatments 
as extreme as that in the observed data if the null Hypothesis is true. There is a widely 
accepted point at which the P value is considered significant, usually 0.05. If the P value 
is small either the data has shown something very unusual which is unlikely or shown 
that the null hypothesis is not true. However P values do not consider the size of the 
effect, and a significant P value does not necessarily mean that the intervention is of 
clinical importance. 
The confidence interval is a range of values either side of the mean, at a defined level of 
probability commonly 95%, that will include the true mean in 95% of cases if a series of 
similar experiments were carried out. Confidence intervals use a range of the study 
sample values within which we can be reasonably sure the mean for the population lies. 
This is used to explain the precision of any effect identified, and interpretation of the 
range of values helps to assess clinical significance. What makes an effect of clinical 
significance is open to debate. It may be defined as a level of improvement in 
symptoms agreed by experts in the field of practice, or by national consensus; it may be 
based on a cost/ benefit ratio or a patient risklbenefit ratio (Froehlich 1999). It is 
possible to have a result which is statistically significant yet represents an insignificant 
change from a clinical perspective. For example the Sudmeier et al. (1999) study 
investigating changes in blood flow in the mesenteric artery before, during and after 
reflexology found statistically significant results that may indicate reflexology increases 
the amount of blood flow. However experts in the clinical area commented that the 
statistically significant increase was too small to be considered of clinical importance 
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(Scholbach 2001). There is a requirement that due consideration is given to both the 
statistical and clinical significance of a study. In an ideal world a study should have 
sufficient power to detect a statistically significant effect that is also clinically 
significant. The size of the effect is inversely related to the number of participants 
required to make up the sample. A small sample is required to detect large effect 
whereas the detection of a small effect requires a large sample (Altman et at. 2001). 
The SOCC study tested the intervention of reflexology to investigate the effect on 
childhood idiopathic constipation using the mean number of bowel movements in a 
defined period as an outcome measure. The decision as to what level of change in bowel 
frequency would equal a clinically relevant successful outcome was based on clinical 
experience. The results of the exploratory reflexology project were also taken into 
consideration in the absence of other studies to provide either a supporting or opposing 
view. The predicted change that was considered to be clinically significant was defined 
in the protocol as a mean increase of 4.5 complete bowel movements per four week 
period. 
6.11 Data Analysis 
The primary outcome measure was the mean number of complete bowel movements per 
4 week period at 12 weeks from randomisation. The statistical analysis was based on an 
intention to treat analysis. 
All data analysis was carried out using a pre-established analysis protocol (Appendix 
IV) with the aim of answering the following questions. 
1. Is there a relationship between reflexology and constipation outcome? 
2. Does using reflexology as an adjunct to standard treatment for constipation improve 
outcomes? 
3. Are there aspects of constipation that contribute to the number of bowel movements 
(soiling, pain, medicines, behaviour)? 
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4. Are there other aspects that may have an effect on successful outcome (age, gender, 
duration of condition, diet and fluid intake, toilet training)? 
5. Are there aspects of parent/carer status that may have an effect on outcome (level of 
education, deprivation category, work status, first child)? 
The next step was to identify the nature of the variables used in the analysis. 
6.11.1 The Primary Outcome 
The primary outcome was the mean number of complete bowel movements in a 4 week 
period 12 weeks after randomisation identified by the score on the Clayden 
Constipation Questionnaire (Clayden et al. 2005) from the variable 'Bowel Frequency" 
(Bofreq). The total constipation score variable was also used (Conscor). The mean 
scores for these variables at baseline were compared with the same variables at 12 
weeks. Although the primary outcome was the number of complete bowel movements 
per 4 week period 12 weeks after randomisation, the bowel frequency score was not 
used in isolation because it is rarely the only symptom of constipation. The component 
parts of the constipation questionnaire score give a more accurate measurement of 
outcome however for many the frequency of bowel movements is the crucial outcome. 
Once a regular bowel pattern is re established other associated symptoms such as soiling 
and pain decrease. The questionnaire contains fields related to the predominant 
symptoms, frequency of soiling, infrequency and discomfort with defecation, the 
intensity of the laxative regime, the impact on the child's health, the child's behaviour 
related to defecation and medication and the overall global scale of improvement from 
the parents (Clayden et al. 2005). The component parts of the constipation questionnaire 
may also provide information about the specific areas of treatment effect. Other 
variables that may have an effect on outcome were identified in the analysis protocol 
and are listed below: 
• Age 
• Gender. 
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• DIETl measured the nutritional balance of the participants' diet and fluid intake. 
• CONDUR measured the length of time the children had had constipation 
• ToilettiToiletr were two variables that measured whether the children were toilet 
trained and whether they had a regular toileting regime. 
• Educationgr looked at the education level of the parents/carers. 
• WORKGR measured the work status of parents/carers. 
• DEPSCOR used the Carstairs Deprivation score to measure social deprivation by 
postcode (McLoone 2000). 
• FSTCH asked whether the participant was the first child in a family. 
These variables were used to explore the relationship between participants who 
responded to treatment and those who did not to investigate whether they are predictors 
of successful or unsuccessful outcome in the study groups using t- tests. 
6.12 Data Preparation 
The data were checked for entry error and cleaned prior to breaking the code in the 
presence of the statistician. The frequencies for each variable and the mean scores were 
checked. The distribution of each variable was examined so that if the distribution was 
not normal appropriate non-parametric analyses could be identified. Any outliers were 
identified and the data checked to see whether they were true outliers or the result of 
data entry error. Although every effort had been made to prevent subversion of the 
randomisation by concealing the allocation from the person collecting the data and the 
randomisation code being known only to the statistician at a separate site from the 
study, the baseline data were checked to make sure that the integrity of the 
randomisation was intact. The total number of randomisation envelopes made up for the 
study using a computer generated permuted block design was two hundred, the number 
used was one hundred and eighty four. The nurse specialist who was randomising the 
participants allowed the children to pick an envelope out of the bag to make the 
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recruitment more exciting for the children. The envelopes all looked the same and the 
children could not see into the bag from which they were choosing the envelope. As the 
researcher I was not involved in the randomisation appointment and was unaware that 
this approach had been used for some months. The study had to stop recruiting due to 
time constraints so sixteen envelopes remained unused. On breaking the code it became 
apparent that the groups were slightly uneven, with more children in the reflexology 
group. We are satisfied that this occurred by chance and the integrity of the 
randomisation procedure remains intact although the study did not benefit from the 
permuted block design that would have ensured similar numbers in each group. A 
variable for procedural problems that occurred was included. The problems coded were: 
being unable to contact a family for follow up, failing to attend appointments, choosing 
to withdraw from the study, not wishing to give the intervention and not following 
treatment protocols. 
6.12.1 Data 
All data were anonymised and participant data were coded at entry into the study. All 
paper data was stored in a locked filing cabinet in a secure location. The data were 
entered into the database by the researcher and the accuracy of the data entered was 
checked by a person independent of the study to monitor accuracy of data entry and 
ensure the integrity of the data. Transfer of data by data stick was kept to a minimum 
and data were identified by code only. The computer used to store data was protected by 
password and no other person had access to it. 
6.12.2 Missing data procedures 
Missing data are part of almost all research projects and decisions have to be made 
about which approaches are used. These were agreed after discussion with the study 
statistician. If a participant missed their second appointment but subsequently attended 
the third, the scores for appointment 3 would be used for appointment 2 scores. Any 
participants who were randomised but lost to follow up before score 2 and therefore did 
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not provide data for score 2 were not included in the analysis (n=8). This is appropriate 
when the data is 'missing at random' that is when the probability that a missing 
observation is unrelated to the value that would have been observed. If this assumption 
is true the deletion leads to unbiased parameter estimates (Howell 1998). This is 
compatible with CONSORT, this statement recognises that it is not uncommon for some 
participants to drop out of a study and therefore not available for assessment and the 
paper explaining the rationale behind the CONSORT statement states 'Although those 
participants cannot be included in the analysis it is customary still to refer to analysis of 
all available participants as an intention to treat analysis J (Moher et al. 2001 pg 681). 
All other participants were analysed by the groups to which they were randomly 
allocated by 'intention to treat'. This strategy compares the participants by the group to 
which they were randomly allocated regardless of withdrawal from the trial, lack of 
compliance with interventions and any changes in the protocol. Intention to treat 
analysis gives an estimate of any treatment effect that could be expected taking the 
average benefits for those who comply with treatment and those who don't taken 
together (Altman 1993, Hollis and Campbell 1999). Given that full compliance is 
extremely unlikely in clinical practice this form of analysis avoids overoptimistic 
estimates of treatment effects which may result from removing non- compliant 
participants (Heritier et al. 2003) 
6.13 Statistical Tests 
The data were analysed using SPSS 12.01. An analysis of variance between groups 
(ANOV A) was used to compare the means of the three groups on the identified 
variables to test for unadjusted statistical significance of any relationship between the 
dependent variables (Conscor2, Bofreq2) and the independent variable (Treatment 
Group). A dependent variable may be defined as a variable whose values are predicted 
by other variables. They are sometimes called the outcome variable because they are the 
presumed effect of the study. The variables that predict or influence the dependent 
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variable are known as the independent variables (Fielding and Gilbert 2002, Altman 
1993). Subsequently an analysis of covariance (ANCOV A) was used to adjust for 
baseline imbalance. ANCOV A is an extension of ANOV A that provides a way of 
statistically controlling covariates that may explain some of the effect. ANCOV A 
analyses assume that all subject observations are independent. I chose this method 
because it is used in experimental studies when researchers want to control for the 
effects of a particular variable such as pre test scores in studies that examine pre and 
post intervention score as a means of measuring the effect of the intervention (Vogt 
1999). Analysis of covariance statistically adjusts post intervention scores for variability 
on the covariate usually the pre intervention score. The pre intervention variable is the 
variable of choice because it is usually most highly correlated with its post intervention 
variable. By statistically removing the pre and post intervention correlation it was 
possible to reduce post intervention variability while maintaining group differences 
giving a more efficient and powerful estimate of treatment effect (Trochim 2002). 
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7.1 Introduction 
CHAPTER 7 
Results 
In the previous chapter I described my methods and in this chapter I will present the 
results including: the statistical methods used; details on the flow of participants 
through the study, illustrated by the CONSORT (Consolidated Standards of Reporting 
Trials) diagram; the baseline demographics and characteristics of the children in each 
group; the numbers of participants who were included in the analyses, the results for 
each group, any effect size and the level of precision. The results are set out in table 
format and an overview of the findings is included in each section. The final chapter 
discusses the interpretation of the results, taking into consideration the hypothesis being 
tested but also the context of current evidence in the field of CAM and discusses the 
generalis ability of the findings and their implications for future work. 
The reporting strategy used is based on the revised CONSORT statement (Moher et al. 
2001). This document provides a comprehensive list of recommendations to improve 
the reporting of the results of randomised controlled trials. The original statement was 
published in recognition of the fact that inadequate reporting of trials is associated with 
bias in estimating the effectiveness of an intervention. This makes the interpretation of 
results difficult and may lead to biased results being given more credibility than is 
reasonable (Altman 1996). The developers of the CONSORT statement argue that to 
judge the results of an RCT it is essential to understand the design of the study, how it 
was conducted, the analysis used and how the interpretation of the results was reached. 
This is only possible when particular aspects of a trial are included, such as blinding, 
randomisation techniques, participant flow, deviations from the protocol, analyses 
indicating which were pre-specified and which were exploratory in nature. 
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7.2 The Participants. 
Ethical approval was granted in July 2003, recruitment commenced from the beginning 
of August 2003 and continued until the end of August 2005. Two hundred and 'thirty 
families were invited to participate in the study. In total 46 were excluded, 16 because 
they did not meet the inclusion criteria (5 had only mild symptoms,S were excluded 
because they were too young or too old and 6 had other underlying medical conditions). 
The remaining 30 chose not to be involved in the study. The most common reason given 
was that parents felt it would take up too much time. There were 184 children with a 
diagnosis of chronic idiopathic (functional) constipation recruited into the study and 
randomised to one of three groups, Control (C), Massage (M) or Reflexology (R). Eight 
children were lost to follow up after randomisation (R2, M4, C2) and were not included 
in the analysis so the final number included in the study analysis was 176. The 
participant flow through the study is illustrated in the consort diagram in Figure 7. 
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Figure 7: The SOCC Project CONSORT Diagram 
Assessed for Eligibility and invited to participate in study 
/ 
Allocated to 
Intervention 1 
Control (n=59) 
Received allocated 
intervention (n=59) 
Lost to follow up 
before score2 (n=2) 
no reason given(n=1) 
chose to opt out of 
study(n=l) 
Analysed (n=57) 
Excluded (n=O) 
Lost to follow up 
before score 3 
(n=15) 
Secondary analysis 
(n=42) 
Excluded (n=46) 
• Not meeting 
criteria (n=16) 
• Declined to 
participate (n=30) 
Randomised (n=184) 
Allocated to 
Intervention 2 
Massage (n=59) 
Received allocated 
intervention (n=59) 
Lost to follow up before 
score2 (n=4) 
did not want to do the 
randomised intervention 
(n=3) no reason given(n=l) 
Analysed (n=55) 
Excluded (n=O) 
Lost to follow up before 
score 3 (n=12) 
Secondary analysis 
(n=43) 
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\ 
Allocated to 
Intervention 3 
Reflexology (n=66) 
Received allocated 
intervention (n=66) 
Lost to follow up before 
score2 (n=2) 
chose to opt out of study 
(n=2) 
Analysed (n=64) 
Excluded (n=O) 
Lost to follow up 
before score 3 (n= 10) 
Secondary analysis 
(n=54) 
7.3 Baseline Characteristics. 
The groups were similar in age, gender, deprivation score, diet and duration and severity 
of constipation. The deprivation score was based on the Carstairs Deprivation Index 
(McLoone 2000). This index scores deprivation by postcode on a scale of 1 (low 
deprivation) to 7 (high deprivation). The scores were grouped into Low (1-2), Moderate 
(3-4) and High (5, 6, 7). There were no postcodes that scored 6 in the study. This was 
representative of the Lothian sample included in the McLoone Study. The Control 
group had a significantly smaller proportion of participants with low deprivation scores 
(p=0.49). Diet was scored as healthy (1), in need of modification (2) or poor (3) and 
was based on the dietary history taken at baseline assessment. The Control group 
included children who had had the condition for a longer period of time but this was not 
significant (p=0.29). The baseline characteristics are illustrated in the Table 8. 
151 
T
ab
le
 8
: 
N
um
be
rs
 o
f 1
76
 p
ar
tic
ip
an
ts
 in
 t
he
 S
O
C
C
 s
tu
dy
 b
y 
st
ud
y 
gr
ou
p,
 a
ge
, 
ge
nd
er
, d
ep
ri
va
tio
n 
sc
o
re
, 
di
et
 a
n
d 
du
ra
tio
n 
o
f 
co
n
di
tio
n.
 
C
on
tr
ol
 
M
as
sa
ge
 
R
ef
le
xo
lo
gy
 
N
=5
7 
N
=5
5 
N
=6
4 
n
 
%
 
n
 
%
 
n
 
%
 
A
ge
 in
 Y
ea
rs
 
8 
14
.0
 
10
 
18
.2
 
12
 
18
.8
 
0-
2 
32
 
56
.1
 
31
 
56
.4
 
32
 
50
.0
 
2-
5 
11
 
19
.3
 
10
 
18
.2
 
15
 
23
.4
 
5-
9 
6 
10
.5
 
4 
7.
3 
5 
7.
8 
9-
12
 
G
en
de
r 
M
al
e 
33
 
57
.9
 
26
 
47
.3
 
36
 
56
.3
 
Fe
m
al
e 
24
 
42
.1
 
29
 
52
.7
 
28
 
43
.8
 
D
ep
riv
at
io
n 
(C
ars
tai
rs)
 1
99
9) 
9 
15
.8
 
13
 
24
.1
 
18
 
28
.1
 *
 
31
 
54
.4
 
23
 
42
.6
 
29
 
45
.3
 
Lo
w
 
17
 
29
.8
 
18
 
33
.3
 
17
 
26
.6
 
M
ed
iu
m
 
(1 
m
is
si
ng
) 
(1 
m
is
si
ng
) 
H
ig
h 
D
ie
t H
ea
lth
y 
D
ie
t 
16
 
28
.1
 
15
 
27
.3
 
15
 
23
.4
 
M
od
ify
 D
ie
t 
26
 
45
.6
 
30
 
54
.5
 
33
 
51
.6
 
Po
or
 D
ie
t 
15
 
26
.3
 
10
 
18
.2
 
16
 
25
.0
 
D
ur
at
io
n 
o
f 
Co
nd
iti
on
 
15
 
26
.3
 
19
 
35
.2
 
29
 
46
.8
 
31
 
54
.4
 
29
 
53
.7
 
27
 
43
.5
 
<1
 y
ea
r 
7 
12
.3
 
5 
9.3
 
4 
6.
5 
1-
3y
ea
rs
 
4 
7.
0 
1 
1.
9 
2 
3.
2 
3-
7 
ye
ar
s 
(1 
m
is
si
ng
) 
(2 
m
is
si
ng
) 
7-
11
 y
ea
rs
 ~L
 
-
*
p 
v
a
lu
e 
(C
hI
 t
es
t) 
-
O.
 
15
2 
7.4 Baseline comparisons 
In order to clarify any real effect the following sections describe the variables used in 
the ANOV A analysis. This section presents the group means for each of the scores at 
baseline, at the 12 week measurement (unadjusted) and finally at the 12 week 
measurement (adjusted for baseline using ANCOVA). In a randomised controlled trial 
the characteristics of the participants that may influence the outcome being tested 
should be evenly distributed between groups, however it is possible that some 
imbalance can occur by chance and this may cause bias in the statistical analysis 
(Altman 1996). It may be that any observed effect is caused not by the intervention but 
as a result of the participants' characteristics. Altman (1993) argues that if the 
randomisation procedure has been followed fairly we know that any differences 
between groups have occurred by chance and that imbalance in a baseline variable is 
only potentially significant in influencing the overall results if the baseline variable is 
directly related to the outcome variable. However Altman (1993) recommends that the 
baseline characteristics are checked for imbalance before commencing analyses and that 
the variables that will be used are also described and checked for each group so that any 
that are imbalanced and/or related to the outcome variable can be taken into account by 
using a statistical analysis that adjusts for baseline variables (Roberts and Torgerson 
1999). The majority of characteristics of the participants were not significantly 
different, the exception being the deprivation score in the Control group. This 
imbalance may have occurred when the scores were re-coded into three groups. The 
baseline variables that were being used to measure the effect of the intervention were 
not significantly different, illustrated in Table 9. 
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7.5 Results 
The following section presents a graphical representation of the results for the primary 
outcome measure (Bowel frequency-Bofreq) prior to the presentation of the formal 
analysis. These graphs give clear evidence of improvement from baseline in all groups 
for all variables,Total Constipation Score (Conscor)and Subscales of Total Constipation 
Score (Soiling, Pain, Medicines, General health, Behaviour and Resolution). 
The error bars (Figures 8- 15) show the differences between the groups at baseline and 
post intervention. The error bars for each mean are the 95% confidence intervals for that 
mean based on each mean's standard error. They are appropriate for comparing 
differences between groups but they are too conservative for within group comparisons. 
Figure 8: Error Bar Graph comparing the means of the Bowel frequency Score 
(Bofreq1 v Bofreq2) at Baseline and Post Intervention by study group for 176 
participants in the SOCC study 
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Figure 8 shows the differences between the three groups at baseline and 3 months after 
the intervention. There is an improvement in bowel frequency across all the groups. The 
reflexology group shows the greatest reduction in score. 
Figure 9: Error Bar Graph comparing the means of the Total Constipation Score 
(Conscor1 v Conscor2) at Baseline and Post Intervention by study group for 176 
participants in the SOCC study 
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Figure 9 shows the differences between the three groups at baseline and 3 months after 
the intervention. There is an improvement in the total constipation score across all the 
groups. The reflexology group shows the greatest reduction in score but this group had a 
lower total score at baseline. 
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Figure 10: Error Bar Graph comparing the means Soiling Scores (Soilsc1 v 
Soilsc2) at Baseline and Post Intervention by study group for 176 participants in 
the SOCC study 
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Figure 10 shows the differences between the three groups at baseline and 3 months after 
the intervention. There is an improvement in soiling across all the groups. The 
reflexology group shows the greatest reduction in score but this group had a lower total 
score at baseline 
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Figure 11: Error Bar Graph comparing the mean Pain Scores (Bopainl v Bopain2) 
at Baseline and Post Intervention by study group for 176 participants in the SOCC 
study 
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Figure 11 shows the differences between the three groups at baseline and 3 months after 
the intervention. There is an improvement in the pain score across all the groups. The 
reflexology group shows the greatest reduction in score. 
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Figure 12: Error Bar Graph comparing the mean Medication Use Score 
(Medcom1 v Medcom2) at Baseline and Post Intervention by study group for 176 
participants in the SOCC study 
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Figure 12 shows the differences in medicine use between the three groups at baseline 
and 3 months after the intervention. Medicine use remained fairly stable, with the 
massage and reflexology showing a slight reduction at twelve weeks. 
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F 
Figure 13: Error Bar Graph of comparing the mean General Health Scores 
(Bogenhl v Bogenh2) at Baseline and Post Intervention by study group for 176 
participants in the SOCC study 
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Figure 13 shows the differences in general health between the three groups at baseline 
and 3 months after the intervention. There was little change in scores between groups 
for this outcome. 
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Figure 14: Error Bar Graph comparing the mean Bowel Behaviour Scores 
(Bobebav1 v Bobehav2) at Baseline and Post Intervention by study group for 176 
participants in the SOCC study 
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Figure 14 shows the differences in behaviour scores between the three groups at 
baseline and 3 months after the intervention. There was a general improvement in 
behaviour scores across the groups for this outcome. 
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~, 
Figure 15: Error Bar Graph comparing the means of Resolution score (Resoll v 
Resol2) at Baseline and Post Intervention by study group for 176 participants in 
the SOCC study 
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Figure 15 shows the differences between the three groups at baseline and 3 months after 
the intervention with regard to the resolution of the symptoms contributing to the 
condition. There was improvement between groups for this outcome. 
The participants were seen 12 weeks after their first appointment and were asked to 
complete the constipation score for the second time. They were reminded of variables 
that made up the constipation score. Bowel frequency was the number of complete 
bowel movements in the last 4 weeks; Soiling was the number of soiling episodes in the 
last 4 weeks; Pain was the severity and frequency of pain associated with each bowel 
movement; Medicine was the dose and combination of medicine used in the last 4 
weeks; General health was the family perception of the impact of ere on general health 
status over the last 4 weeks; Behaviour was the family perception of the impact of ere 
on all aspects of behaviour including toileting refusal; Resolution was the family 
perception of whether the condition was improving, static or getting worse. 
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Any families who did not attend their appointmept were contacted by phone to either 
arrange another appointment or to complete the constipation score over the phone. The 
analyses of these data are set out in the following table. The variables were then 
analysed using ANCOV A to adjust for baseline values. This is illustrated in Table 10. 
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The pattern of the mean scores shows a general downward trend across all the groups in 
Bowel frequency, Constipation score and the sub-scores (Soiling, Pain, Medicine use, 
General health and Behaviour). The ANOV A of the unadjusted Conscor was significant 
(p=0.047) and the Reflexology group had the lowest mean score and had the greatest 
reduction in scores in the second total constipation score (Conscor2) 9.91 (SD 8.153) 
95% CI 7.87 - 11.94 compared to 13.91 (SD11.491) 95% CI 10.86 - 16.96 in control 
and 13.67 (SD 10.120) 95% CI 10.94 - 16.41 in massage which was significant 
(p=0.047) The ANOVA of the unadjusted scores of Bofreq2 showed no significant 
difference between groups i.e. no group effect. However Bofreq2 reflexology scores 
were lower, 1.34 (SD 2.248) 95% CI 0.78 - 1.91 compared with 2.58 (SD 3.600) 95% 
CI 1.62 - 3.53 in the control group and 1.95 (SD 2.613) 95% CI 1.24 - 2.65 in the 
massage group. The subscales of the total constipation score 2 were analysed separately. 
The sub-scores that make up the total constipation score were major factors that 
contribute to outcome. They included soiling and pain on defaecation and the 
combination of laxative therapy that were used in standard treatment. The impact of the 
severity of the child's constipation on their general health and behaviour was reflected 
in the Bogenh2 and Bobehav2 sub-scores. The use of prescribed medicines was reduced 
in the reflexology group 1.31 (SD 1.082) 95% CI 1.04 - 1.58 compared with massage 
1.49 (SD 1.103) 95% CI 1.19 - 1.79 and control 2.00 (SD 2.204) 95% CI 1.42 - 2.58 
which was significant (p=0.045). The Resolution score was made up of parents' 
perceptions of the overall improvement of their child's condition. This was similar 
across the groups which reflects the downward trend (improvement in condition) across 
all the groups. 
7.6 Analysis of Covariance 
The differences between the groups at baseline were adjusted by using a one way 
between groups analysis of covariance (ANCOV A) for all the variables as stated in the 
analysis protocol. The independent variable was the treatment group and the dependent 
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variables were the scores collected after 12 weeks exposure to the interventions. The 
first scores from these variables collected at baseline p110r to the intervention were used 
as the covariate in this analysis. Preliminary analysis ensured no violation of the 
assumptions of homogeneity of regression slopes and homogeneity of variances. 
The Levene's test was significant but this can be explained by the 'floor effect'. The 
majority of the participants improved, resulting in lower scores, eight reached the 
lowest score of zero and this had the effect of reducing the variance in the variables. 
The significance of the Levene's test was consistent across all the variables. This does 
not negate the validity of the analysis of covariance. This is illustrated by the graph 
(Figure 16) using the total constipation scores as an example. 
Figure 16: Scatterplot to show Baseline and Post Intervention Total Constipation 
Scores by study group for 176 participants in the SOCC study 
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The group effect in the ANCOV A analysis was significant for bowel frequency but not 
significant for the total constipation score. The ANCOVA analysis adjusted for the 
baseline total constipation scores and there was no significant group effect on the 
second constipation score (p=O.073). There were significant changes between the pre 
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and post intervention constipation scores but the first total constipation score 
(Conscorl) explains only 3.0% of the variance in the second total constipation score 
(Conscor2) as indicated by the eta squared value of 0.030. The adjusted means of the 
groups, controlling for Conscor 1 are shown in Table 16. The reflexology group mean 
was adjusted up in Conscor 2 because the Conscor 1 values in this group were lower 
than the other two groups. 
In the ANCOV A analysis adjusting for the baseline bowel frequency scores (Bofreq), 
there was a significant group effect on the second score (p= 0.049). There were changes 
between the pre and post intervention bowel frequency in all groups with the 
reflexology group demonstrating the greatest improving. However the baseline bowel 
frequency score (Bofreq 1) explains only 6.2 % of the variance in the second score 
(Bofreq2) as indicated by the eta squared value of 0.062 (the eta squared value is the 
variance explained for each variable within a final multivariable model). The adjusted 
means of the groups, controlling for Bofreq 1 is shown in Table 11. The reflexology and 
massage group means were adjusted up in Bofreq 2 because the Bofreq 1 values in these 
groups were lower than the control group. I found no significant group effect in the 
other sub-scores adjusted for the baseline scores. 
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Having seen a small but significant improvement in bowel frequency in the three way 
comparison illustrated in Table 11 I wanted to examine the differential effects for the 
treatment groups. So the next stage of the analysis was to compare outcomes between 
the Reflexology and Control groups, the Massage and Control groups and Massage with 
Reflexology groups. Independent t- tests were used to check for differences between the 
primary outcome variable (Bofreq 2) and the total constipation score (Conscor 2) 
together with the sub-score variables (Soiling2 Pain2, Medcom2, Bogenh2, Bobehav2, 
Resolve2). Paired t-tests are used to measure the change that may occur in a 
measurement carried out on the same subject under different conditions, for example 
before and after an intervention. Results that were significant were analysed using 
ANCOVA to adjust for baseline scores and are illustrated in Tables 12a-c. 
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The ANCOV A analysis adjusted for the baseline total constipation score (Conscorl) 
and bowel frequency score (Bofreq1). There was a significant difference between the 
Reflexology and Control groups on both (p=0.049 and 0.02). There was no significant 
difference between the Massage and Control groups for the same variables (p=0.99 and 
0.16). There was a significant difference between the Reflexology and Massage groups 
for total constipation score2 (p=0.03) although this was not seen in the bowel frequency 
scores (p=0.24). 
Independent T -Test analysis of the variables that make up the total constipation score 
showed that the behaviour variable was the only variable that reached statistical 
significance in the Reflexology versus Massage groups (p=0.03). When the analysis was 
adjusted for behaviour at baseline with ANCOV A the significance was reduced 
(p=0.06). The analysis of covariance was repeated with any of the variables that were 
significant «0.1) in one of the 2-group comparison (Medcom2, Bogenh2, Bobehav2) to 
see if this difference was particular to any group. They were not significant. 
7.7 Secondary analysis 
Follow up analysis. 
Although the primary outcome measure was recorded at 12 weeks from randomisation 
the participants were followed up for a further 6 months and constipation scores were 
repeated at 24 and 36 weeks. Thirty-seven families were lost to follow up at 24 weeks 
(CIS, M12, RIO) illustrated by the CONSORT Diagram (Figure IV). In 17 cases (C7, 
M4, R6) we were unable to contact either by phone or letter so we were unable to 
establish more detailed reasons for their non- attendance and a further 7 cases (C2, M3 
,R2) no reason was given. In 7 cases (C1, M6) the families no longer wanted treatment. 
The remaining 6 cases were either unable to manage the intervention (M1, R2,) or were 
non compliant with treatment (C3). Table 14 shows the unadjusted means for total 
constipation score and bowel frequency at baseline and post intervention in the families 
who failed to complete the 6-month follow up. It is important to take into consideration 
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the different numbers when comparing the means scores between the drop out and non 
drop out groups. Table 15 illustrates that there had been less of a reduction in scores in 
those who dropped out. In other words there had been less change in their symptoms. 
Table 16 shows that there was no significant difference between those who continued 
and those who dropped out in the variables that were predicted to impact on success. 
These included whether parents were working; their level of education; whether the 
child was the first child in the family and the level of social deprivation based on the 
Carstairs Index (McLoone 2000). 
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Table 16: Numbers of participants in SOCC study who failed to complete final 
outcome measures by baseline parental education level, work status, parent first 
child, duration of condition and deprivation score 
Variable Control (n=15) Massage (n=12) Reflexology (n=10) 
Parent Education Level 
(n=25) 
Basic 6 6 4 
Professional 4 2 3 
Parent Work Status (n=36) 
Working 4 5 9 
Not Working 9 9 4 
Parent First Child (n=28) 
Yes 5 4 5 
No 7 5 2 
Duration of Condition 
(N=37) 
1= 0-1 yr 4 3 7 
2= 1-3 yrs 5 7 2 
3 = 3 -7yrs 3 3 0 4 = 7-11yrs 2 1 0 
CarstairsDeprivationGroup 
(N=37) 
Low 5 4 2 
Medium 5 4 4 
~igh __ 
......... ---
4 
~-
6 3 
-- - - -- -
The participants were asked to complete the Total Constipation Score at 36 weeks 
(Conscor3). The impact of the number of participants who dropped out of the study 
before Conscor3 26% (15/57) of the control group, 21 % (12/55) of the massage group 
and 15% (10/64) of the reflexology group is the bias it introduces. I therefore decided 
not to include the analysis of the Conscor 3 scores as it would be impossible to infer 
outcomes from this data. 
7.8 Improvers and Non - improvers. 
In order to gain insight into the potential clinical significance of the study, we defined 
improvement by subtracting scores at time 2 from baseline scores. The Bofreq variable 
describes the frequency stools were passed expressed as the mean number of bowel 
movements per 4-week period). The Bofreq score range was 0-10 with 10 being the 
worst score. A negative score meant that the participant had increased their score 
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indicating their condition was worse than at baseline. A zero meant there was no change 
between score 1 and 2 and therefore the participants' condition had remained 
unchanged. A positive score meant that their score had fallen signifying an 
improvement in their condition. The same criteria were applied using the total 
constipation score. These change scores were then computed into new variables (Bodif 
and Condit). Frequency tables for the variable Bodif for the total sample showed that 
the scores of 7 participants got worse, 57 stayed the same and 112 improved. The 
difference in the total constipation score (Condit) identified 7 got worse, 52 stayed the 
same and 117 improved. There were no adverse effects reported at any time during the 
study, although participants were always asked at follow up appointments. 
Table 17: Comparison of the Difference in Total Constipation Score (Condit) and 
Bowel Frequency (Bodit) in 176 participants in the SOCC study by Improvers and 
Non-Improvers over 6 months. 
Participants for Participants for Participants for 
whom whom condition whom condition 
condition got worse remained improved 
unchanged 
Difference in total 7 52 117 
constipation scores 
(Condit) 
Difference in 7 57 112 
bowel frequency 
(Bodit) 
The level of improvement that would constitute clinical significance had been decided 
in the planning stages of the study, taking into consideration the predicted change in the 
mean number of complete bowel movements per 4 week period. At the start of the study 
84 children had 0 complete bowel movements (CBM) per 4 week period, 49 had 6 
CBM per 4 week period and 43 had 14 CBM per 4 week period. The normal range of 
bowel movements is between 16-35 per 4-week period (Fontana et al. 1987). 
Successful treatment would equate to a mean increase of 4.5 CBM per 4-week period. 
Table 18 shows the complete bowel movements per 4-week period at each follow up for 
the duration of the study. 
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Table 18: Comparison of the Number of Complete Bowel Movements per 4 week 
Period for Participants in the SOCC study at Baseline (n=176), 12 Week Follow-up 
(n=176), 24 Week Follow-up (n=138) and 36 Week Follow-up (n=132). 
Number of Baseline (n=176) 12 weeks 24 weeks 36 weeks 
complete (n=176) (n=138) (n=132) 
Bo per (34 discharged. 
4week 6 lost to follow 
up) 
Never 63 15 5 2 
<Ix wk 21 9 2 0 
Ix week 49 33 11 5 
2x week 43 63 52 5 
Daily ._ _ 0 . 56 •. 68_ 86 + 34_ 
Overall these results show an increase in the number of complete bowel movements. 
Because the same sample was tested on more than one occasion and the scores were not 
normally distributed for this variable the Wilson Signed Rank test was used to test the 
effect of the change in scores from baseline to 12 weeks. This test uses the median in a 
set of ranked scores to compare the magnitude and direction of differences between two 
correlated samples. 
Table 19: Wilcoxon Signed Ranks Test Comparison of the Median Number of 
Complete Bowel Movements per 4 week period for 176 Participants in SOCC 
study at Baseline and at 12 weeks Post Intervention by Study Group. 
Group Median Range Median Range Z p* 
1 2 
Control 6.00 0-14.00 14.00 0-28.00 -4.929 <.0005* 
(n=57) 
Massage 4.00 .0-14.00 14.00 0-28.00 -5.269 <.0005* 
(n=55) 
Reflexology 6.00 0-14.00 14.00 0-28.00 -5.662 <.0005* 
(n=64) 
L- ______ 
-
L.. _.-
-
.- '--- - .- -- -
*p=<0.05 significant 
There was a significant change in bowel frequency for the total sample (p =<0.0005) 
The means of the number of bowel movements per 4-week period in the SOCC study 
were compared with the exploratory data to give a comparison between the effect size 
182 
that was predicted in the planning stage of the study and what was actually found. This 
is illustrated in Table 20. 
Table 20: Comparison of the Mean Difference in the Number of Bowel Movements 
per 4-Week Period for 76 participants in the Exploratory Study and 176 
Participants in the SOCC Study. 
Exploratory Study (n=76) SOCC Project (n=176) 
(Gordon 1998) (Gordon 2005) 
Control Reflexology Control Massage Reflexology 
(n=30) (n=46) (n=57) (n=55) (n=64) 
Mean SD Mean SD Mean SD Mean SD Mean SD 
7.7 11.06 16.5 9.96 9.12 10.11 9.49 9.45 10.97 10.63 
The difference in the number of bowel movements per 4-week period between the two 
groups in the exploratory study was 8.8 BM, (SD 9). The SOCC sample numbers were 
calculated to detect a treatment difference of half this, 4.5 bowel movements per 4 week 
period given the limitations of the exploratory study. The possible reasons for the 
reduced effect are discussed in Chapter 8. 
7.9 Summary of Results 
The results of the ANOV A analysis showed a significant group effect in the total 
constipation score (p=0.05) but not in bowel frequency (p=0.06). The ANCOVA 
analysis adjusting for the baseline constipation scores showed no group effect on the 
, 
second total constipation score (p=0.07) but in the bowel frequency the difference 
reached significance at the 5% level (p=0.049). The sub group t-tests and ANCOV A 
analyses found a small but significant difference between the Reflexology group and the 
Control group in relation to the total constipation score, the bowel frequency, medicines 
and the effect of constipation on general health after 12 weeks of the intervention. There 
was also a small but significant difference between the Reflexology and the Massage 
groups in relation to the total constipation score but not in the bowel frequency score. 
The only other variable that was shown to have some interaction between the 
Reflexology and the Massage was the score relating to behaviour. The effect size found 
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in this study, a mean difference of 1.85 bowel movements per 4-week period was 
smaller than the predicted 4.5 bowel movements per 4-week period. 
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CHAPTER 8 
Discussion 
8.1 Introduction 
This chapter is divided into four sections. Section one discusses the context and scope 
of the study and reiterates the key results, linking this study to the work of others in the 
area. In section two the generalis ability of the study findings, together with 
methodological limitations are considered. The third section examines the possible 
implications for clinical practice, education and training. The final section summarises 
the contribution of this original research and suggests some priorities for future work. 
The overall aim was to investigate whether reflexology has an effect when taught to 
parents and delivered as an adjunct to standard treatment for childhood idiopathic 
constipation, in an out patient setting. 
Results from an extensive review of the literature demonstrated that there had been few 
randomised controlled trials in reflexology and those that have been published were 
methodologically flawed (Ernst and Koder 1997). Additionally no randomised 
controlled trials had been conducted using reflexology with children who have chronic 
idiopathic constipation. Reflexology is a popular therapy with between 6-12% of the 
population using it (Dickinson 1996, Ernst and White 2000) and it is increasingly used 
by health professionals integrating CAM with Orthodox Medicine (Mackereth and 
Tiran 2002). Anecdotal evidence from reflexology practitioners and their clients 
suggested an effect of reflexology was an increase in bowel frequency following 
treatment. If the use of reflexology increases bowel frequency it may be considered an 
effective intervention in the management of childhood idiopathic constipation where the 
aim of treatment is to increase bowel frequency. In order to investigate the possible 
effectiveness of reflexology a randomised controlled trial was chosen as the most 
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appropriate method because a randomised trial is considered the 'gold standard' for 
investigating effectiveness. 
The study hypothesis was that children receiving reflexology delivered by parents/carers 
as an adjunct to the standard treatment for chronic idiopathic constipation would have a 
higher mean number of bowel movements per 4-week period than children with chronic 
idiopathic constipation receiving standard treatment and relaxing foot massage, or 
standard treatment alone. In total 184 children between the ages of 1 and 12 years with a 
diagnosis of chronic idiopathic constipation referred to the Gastro-enterology 
Department at The Royal Hospital for Sick Children, Edinburgh were recruited between 
August 2003 - August 2005. The number of participants required to give the study 
sufficient power was calculated to detect a true treatment effect difference of 4.5 bowel 
movements per 4 week period using a 2-tailed test at the 5% level. The children were 
randomised by computer generated permuted block design into the three arm trial 
receiving standard treatment and reflexology or standard treatment and foot massage or 
standard treatment alone for 12 weeks. Eight children were lost to follow up after 
randomisation (R2, M4, C2) and were not included in the analysis so the final number 
included in the study analysis was 176. Standard treatment followed regional 
constipation management guidelines for primary and secondary care. Follow up was for 
12 months. Outcomes were measured using a validated self-reporting constipation 
questionnaire (Clayden et al. 2005) and the Child Health Questionnaire (Landgraf et al. 
1996). The primary outcome was the mean number of complete bowel movements per 
4-week period 12 weeks after treatment (bowel frequency) and the secondary outcomes 
were improvements in the total constipation symptom score (soiling, pain, medication 
use, general health status and behaviour) at the same time point. The primary analysis 
was intention to treat (n=176) and statistical analysis, predefined in the analysis 
protocol, included independent t-tests, analysis of variance (ANOVA) and analysis of 
co-variance (ANCOV A). 
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8.2 Discussion of key results 
There was no statistical difference between the groups at baseline in demography or 
constipation severity. In the ANCOV A analysis adjusting for the baseline the mean 
number of complete bowel movements per 4 week period, there was a significant 
reduction on the second score (p= 0.049). This represents a significant increase in the 
mean number of complete bowel movements between the pre and post intervention 
bowel frequency scores for reflexology compared to massage and control. Comparison 
of control versus reflexology, control versus massage and reflexology versus massage 
adjusted for baseline (ANCOV A) showed a significant difference between reflexology 
and control groups in bowel frequency (p= 0.019) and total constipation symptom score 
at 12 weeks (p=<O.OS); there was a significant difference between reflexology and 
massage for total constipation symptom score (p=0.032) but not for bowel frequency 
(p=0.24S). One of the subscales that make up the total constipation score is the effect of 
constipation on behaviour. The behaviour score (p=0.036 unadjusted, p=0.061 adjusted) 
was the only component of the total constipation score that was significantly higher in 
the reflexology compared with the massage groups. The behaviour score concerns the 
difficult behaviour often associated with childhood idiopathic constipation including; 
refusing to use the toilet, refusing medicines, tantrums, sleep problems, hiding soiled 
clothing and irritability. One explanation of the difference in the behaviour score is that 
this effect is caused by the 'receiving attention' part of the intervention that produced 
positive changes in behaviour. An alternative explanation is that both reflexology and 
massage are interventions that create a state of relaxation, which in turn produced an 
improvement in behaviour. It is also possible that the relationship between the 
parents/carers and their children changed as a result of parents/ carers spending time 
giving positive attention and that this may have had an impact on the parents approach 
to managing CIC and their children's response to treatment. 
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There was no significant difference between control and massage groups in bowel 
frequency (p=0.163) or total constipation score (p= 988). 
There were no adverse effects reported during the study. This suggests that participants 
who completed the study found that the interventions were well tolerated by the 
children. 
Participants recruited in the latter part of the trial had not completed data for Conscor 3 
prior to the end of the study as they had not been included in the study for six months. 
This contributed to the high proportion of each group that did not complete data for 
Conscor 3 (26% of the control group, 21% of the massage group and 15% of the 
reflexology group). Follow up data for participants at six months (Conscor 3) was 
therefore not included in the analysis due to the bias caused by drop out. There are 
advanced statistical analyses including a repeated measures analysis, which may have 
adjusted for this bias but the complexity of the analysis would have required the 
expertise of a statistician to help and therefore was not justified for this PhD. 
This study is currently the largest RCT of any intervention in childhood idiopathic 
constipation and the only RCT investigating the use of reflexology with children who 
have idiopathic constipation. It shows reflexology delivered by parents/carers is 
effective in improving bowel frequency (p=0.049) for children when used as an adjunct 
to standard treatment. No attempt was made to investigate any possible modes of action 
for reflexology. It is beyond the scope of this study to comment on whether it was the 
specific application of pressure to appropriate points of the feet pertaining to the colon 
and rectum that caused the greater mean increase in the number of bowel movements in 
the reflexology group (10.97) than control group (9.12) or whether other aspects of the 
intervention could have explained the result. These may include the effect of an 
increased amount of attention given by parents/carers resulting from undertaking the 
reflexology intervention or the result of the family'S belief in the effectiveness of 
reflexology. These may be described as 'non specific' or placebo effects. The 
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comparison between the reflexology and massage groups showed a significant effect for 
the total constipation score. The effect was due to the significance of the behaviour 
variable, one of the sub-scores of the total constipation score. This suggests that the 
massage may have resulted in a greater relaxation response than the reflexology as 
many of the aspects of the difficult behaviour relating to childhood idiopathic 
constipation may be associated with fear and tension. Massage has been shown to 
increase well-being and relaxation (Field et al. 1993) and although reflexology has been 
shown to have a relaxation effect it is also possible that it caused mild discomfort. In my 
clinical experience children reCeIvmg reflexology treatment for constipation often 
exhibit sensitivity to pressure applied to specific areas on their feet. In chronic 
constipation this is usually experienced on the plantar aspect of each foot from the fifth 
metatarsal notch down to the area of the heel. Very young children will react by 
drawing the foot away, older children will say that 'it prickles' or that 'it hurts'. In an 
adult study which compared reflexology with foot massage some participants reported 
that reflexology increased their post-operative pain whereas foot massage was reported 
as being the most relaxing intervention compared to reflexology (Kesselring 1998). It 
may be that the increased sensitivity in the feet identifies specific problem areas and that 
discomfort experienced, as in the Kesselring study, at the site of surgery resulted from 
the stimulation of the reflex points in the feet. Currently there is insufficient evidence to 
substantiate or refute this view. 
It is possible that patient preference, more accurately parent/carer preference in this 
instance, influenced the positive result of the study. If a patient or practitioner has a 
preference regarding an intervention and they receive their preferred treatment they are 
likely to expect improvement and are more likely to perceive positive outcomes. 
Similarly if they have treatment expectations and do not receive their preferred 
intervention, motivation to continue with the intervention and therefore outcomes may 
be affected. This is particularly relevant when participant involvement in the 
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intervention is more active. In this study the parents/carers delivered the intervention 
themselves so their perception of the study was important. Every effort was made to 
minimise bias by randomisation and by 'blinding' of the researcher to the randomisation 
of the participants. It was not possible to 'blind' the participants to the intervention 
because they had to be taught how to deliver it. All the interventions were given equal 
importance in the information sheets for the study and parents were given a later 
opportunity to learn the intervention that they did not initially receive. Some 
participants expressed a strong preference for reflexology (n=6) and chose to opt out of 
the trial as they could not choose their treatment until after the end of the trial. 
8.3 Methodological limitations 
In order to evaluate the project as a whole it is necessary to consider the validity of 
study. Internal validity is the extent to which the causes of an effect are established by 
an investigation. Cook and Campbell (1979) defined it as the best available 
approximation of the truth of a given inference or conclusion. An experimental design is 
a powerful way of controlling for the possible threats to internal validity. These threats 
include group threats: either single groups with no control or multiple groups that may 
not be comparable; 'time threats' where standard events over time contribute to the 
outcome; 'testing threats' which include the reliability of the measurement tools and the 
statistical phenomena of regression to the mean. All possible threats cannot be 
controlled by one study but a randomised controlled trial reduces all multiple group 
threats by ensuring that groups are as equal as possible and that a control group is 
included. The ways in which other threats to statistical and construct validity were 
minimised are discussed in the following paragraph. 
Statistical conclusion validity refers to the degree to which one's analysis allows one to 
make the correct decision regarding the truth or approximate truth of the null 
hypothesis. Threats to statistical conclusion validity include low statistical power 
resulting from inadequate sample size. The power of hypothesis testing can be used to 
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calculate the appropriate sample size if the smallest clinically significant difference is 
speCified. An estimate of effect must be predicted in order to calculate the sample size 
required to detect it. The rationale for sample size calculations is that they have a high 
chance of detecting a statistically significant effect if it occurs and confidence that if the 
effect is not detected it is because it does not exist (Altman 1993). Greater power 
requires larger samples or a large effect. The first challenge for the SOCC project was 
that there had been no previous studies to use as a reference point. This was particularly 
relevant in relation to predicting the effect size, the power and the sample size required 
to detect the effect. There are ethical and scientific reasons for the selection of sample 
size and there needs to be a balance between clinical and statistical issues. The size of 
the effect is inversely proportional to the size of the sample required to detect it. In this 
study a formal power calculation was used with a mean increase in the number of 
complete bowel movements per 4-week period identified as the primary outcome on 
which the calculation was based. The predicted increase was estimated from a 
combination of clinical experience and an exploratory project using reflexology that had 
shown a large increase in the mean number of bowel movements (Appendix I). 
However the exploratory project had major limitations so it is possible that the predicted 
effect was overstated. The SOCC study found a difference of 1.85 bowel movements 
per 4 week period, so the effect size detected was less than half (41 %) than was 
predicted. The results reflect the uncertainty of estimating effect size in the absence of 
previous studies on which to base effect size, estimated from the exploratory work was 
perhaps over optimistic. The reduced effect may be explained by the improvement in 
the standard treatment since the 1998 study and the rigour of the SOCC proj ect 
compared to the exploratory study. 
There are also threats to the validity of the statistical conclusions of any study. The risk 
of Type II error i.e. accepting the null hypothesis when it is false is increased when the 
sample size is small and significance is set low. Most statistical tests make assumptions 
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about data. If these assumptions are violated, the tests are no longer valid. To avoid this 
all data were checked prior to analysis to ensure the assumptions for each analysis were 
met. The Levene's test of homogeneity of variances was significant but this can be 
explained by the 'floor effect'. The majority of the participants improved, resulting in 
lower scores, eight reached the lowest score of zero and this had the effect of reducing 
the variance in the variables. 
It is possible that some characteristics of participants may be mistaken for treatment 
effect on post intervention scores. There may also be physiological and psychological 
changes in participants over time known as 'maturation' which may affect their 
responses. Regression to the mean is a statistical phenomenon that may threaten 
validity. These were controlled for by randomisation, using an intention to treat analysis 
and by including statistical analysis that adjusted for baseline scores. The integrity of 
The SOCC project randomisation remained intact. Any difference in the groups at 
baseline was therefore due to chance. The uneven numbers in the groups were caused 
by incomplete recruitment that left some randomisation envelopes unused. The SOCC 
project used intention to treat analysis (ITT) as this is the 'gold standard' for reporting 
clinical trials (Moher et al. 2001). ITT compares the study groups by original group 
randomisation whether or not they received the intervention. This has the advantage of 
ensuring that the risk factors of participants remain balanced by the randomisation and 
not biased by whether participants complied with the intervention. It is generally 
accepted that the estimate of treatment effect from ITT is conservative (Heritier et al. 
2003) so one could argue that the small treatment effect suggested by the study result is 
also conservative. The effect may appear conservative compared to what may be 
expected from full compliance but in reality non-compliance is an issue in clinical 
practice so this conservative treatment effect avoids over optimistic estimates of the 
effectiveness of a treatment. This is particularly important when exploring the potential 
inclusion of reflexology and other CAM modalities into mainstream NBS practice. One 
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of the challenges for ITT is the need for complete data. There is no consensus as to how 
missing data should be managed (Hollis and Campbell 1999). The SOCC project had 
complete data for the primary outcome measure at 12 weeks, and subsequent loss to 
follow up was reported with reasons where they were given. Analysis of data from the 
six month follow up scores was not analysed due to drop out bias caused by the high 
proportion of drop out from each group. Drop out in the reflexology group was lower 
(11 %) than in the control group (26%) and the massage group (21 %). This may have 
been due to a perception by families that continued participation in the control and 
massage group was of less benefit to them. 
8.3.1 Interventions 
In this study reflexology techniques were taught to parents to deliver at home on a daily 
basis. The rationale for this approach was two fold. Firstly to empower parents/carers by 
teaching them techniques that offered them the opportunity to be actively involved in 
their child's treatment and secondly to reduce the amount of time required for hospital 
appointments. If reflexology had been offered as a weekly clinic treatment it would 
have required an increased time and cost commitment and may have reduced the 
number of families prepared to take part. Some reflexology purists argue that it is 
inappropriate to use reflexology in a reductionist manner i.e. working on areas 
corresponding only to the affected part of the body rather than giving a complete 
treatment because it is not holistic, does not take the cause of the condition into account 
and is simply treating symptoms in the same way as Orthodox medicine (Mackereth and 
Tiran 2002). This is a valid point which requires further investigation in future research. 
This will be discussed further in the chapter (8.10 recommendations for research. p207). 
The choice of intervention and the way in which it is delivered also impacts on 
construct validity of a study. Construct validity is the operationalisation of the study 
related to the causal relationships being investigated. In this study it was the definition 
of the concept of reflexology in terms of the way it was being used and how it would be 
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measured. To ensure construct validity it is essential to have an adequate definition of 
the intervention and how the intervention was delivered. To test whether reflexology 
delivered by parents has an effect on bowel frequency it was appropriate to confine the 
treatment to reflex areas corresponding to the colon, rectum and anus. One of the threats 
to construct validity is confounding levels of intervention where the intervention is not 
fully implemented along the treatment continuum. This problem would usually be 
addressed by regular observation of the technique, but because the treatment was 
implemented at home by parents/carers this was not possible, so there is the possibility 
that the intervention was not fully implemented. Another threat related to this is that of 
'hypothesis guessing'. This is when participants try to guess what the researcher wants 
them to say and responds accordingly. The study addressed this by using standardised 
assessment tools at each appointment and the researcher was blind to the allocation of 
the participants. This helps to minimise bias. 
8.3.2 Massage 
Sham treatments have been used in CAM trials as the control intervention, particularly 
in acupuncture trials. Sham acupuncture uses techniques not intended to stimulate 
known acupuncture points but there is disagreement regarding both needle placement 
and sham or non-needling. Studies that use sham acupuncture have found intermediate 
effects between placebo (no treatment) and real acupuncture or similar effects to real 
acupuncture. This has led to the suggestion that any needle placement elicits a 
biological response that complicates the interpretation of results in studies that use sham 
acupuncture (Filshie and Cummings 1999). Lewith and Vincent (1996) advocate the 
development of a non-invasive but credible acupuncture placebo for future studies. The 
use of control groups in reflexology is similarly controversial although there has been 
much less research in reflexology. Danish practitioners of reflexology argue that it is 
not possible to use a control group as there is no appropriate control for reflexology and 
it is not possible to use 'sham' treatments as any application of pressure will have an 
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effect on some part of the body's systems (Eriksen 1992, 1994). I took the view that if 
reflexology works by the application of pressure to specific points that correspond to 
particular organs and body systems (Norman 1995, Mackereth and Tiran 2002) it should 
be possible to isolate those effects and compare them with either pressure applied to 
'non' points or by minimal pressure applied to areas that have no connection to the 
organs being treated. Light touch massage strokes applied to the dorsal aspect of the 
foot were therefore used as the placebo intervention in the study. Whilst not being an 
ideal placebo control because it is not known whether this type of massage has effects it 
does attempt to control for some of the relaxation and attention effects of the 
intervention. This was shown in the study by the comparison between the reflexology 
and massage groups. There was a significant difference in the total constipation score 
that was explained by the subscale behaviour variable. However there was no 
significant difference in bowel frequency. 
8.3.3 Standard Treatment 
It is common practice for randomised controlled trials to use 'standard treatment' as a 
comparison to the experimental intervention. This is also known as an active control 
group. There are usually two reasons for this choice of control, firstly to show efficacy 
of the experimental intervention by illustrating that it is equal to effective standard care 
or to show that the experimental intervention is superior to the current treatment. This 
study used a complementary intervention as an adjunct rather than an alternative to 
treatment to investigate whether this improved outcomes. As a consequence of this, the 
SOCC project investigated whether the addition of reflexology given by parents to 
standard treatment was more effective than standard treatment with foot massage or 
standard treatment alone. Therefore it was important to ensure that the 'standard 
treatment' was as standardised as possible. The standard treatment used followed the 
care pathway and management guideline 'Tough Going' developed by a 
multidisciplinary team (Gillett et at. 2001). When comparing the results of the 
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exploratory study (Appendix I) with the results of the current study it is interesting to 
note that the mean increase in bowel frequency in the reflexology groups was 
comparable. However there was an increased improvement in the control group in the 
current study that reflects the progress that has been made in upgrading standard 
treatment. The effectiveness of 'Tough Going' as a resource in the management of 
childhood idiopathic constipation is further supported by an evaluation of the use and 
effectiveness of the pathway in the local geographical area by means of an audit which 
showed that practice had changed as a direct result of using the pathway (Gordon et al. 
2005). 
8.4 Error Rate 
High rates of standard error can be caused by low reliability in the way in which 
interventions are implemented. The same person, in the same setting, should deliver 
interventions in the same way, to all participants (Newman 2000). In this study the 
reflexology and massage techniques were all taught to parents by the same nurse 
specialist (IH) in the outpatient constipation clinic. She also delivered the standard 
treatment. There was no control over the practice of the parents/carers when they 
delivered the intervention at home. The reliability of the measurement tools chosen is of 
equal importance in the minimising of error. Objective measurements are considered to 
be more rigorous in assessing effect than subjective measurement, usually provided by 
the study participants. So objective measurements are the ideal but they are often either 
not available or impossible to carry out. Both of these are largely true in childhood 
idiopathic constipation so researchers have to rely on subjective measurements to assess 
the effectiveness of treatments. In recognition of the possibility of variability in parents' 
reporting, the study used a retrospective constipation questionnaire that was completed 
at each visit and daily diaries which were filled in on a daily basis and returned at each 
clinic appointment. The plan was to use the daily diaries to check the accuracy of the 
constipation scores. Unfortunately the majority of participants found the diaries too 
196 
onerous to complete on a daily basis, although some found them helpful as a food and 
fluid record. This meant that the findings were based solely on the constipation scores 
and some scores may not truly represent the condition of the child. This problem has 
been highlighted by other studies (van der Plas et al. 1996, Clayden et al. 2005, Loening 
Baucke 1994) although a study looking at the accuracy of recall in children with bowel 
problems was accurate (van der Plas et al. 1997). 
8.5 Attrition 
Attrition rates for the study were small, with eight participants lost after randomisation. 
Three changed their minds about participating and chose to opt out of the study and we 
were unable to contact two other participants. Three in the massage group were not 
happy with the randomisation and did not wish to do the intervention. Other families 
raised concerns about not being randomised to the treatment of their choice, but 
following more detailed explanation of the reasons for randomisation and on the 
understanding that they would be taught reflexology if they wished at the end of the 
study most were happy to continue with recruitment. These eight patients were not 
included in the analysis although the study was following the protocol for an intention 
to treat analysis. The criteria for exclusion was outlined in the analysis protocol, in this 
instance there were no primary outcome data for these participants. The decision to 
exchide the cases was made after consultation by the researcher with the study 
statistician prior to breaking the code. Thirty-seven participants were lost to follow up 
between 12 and 24 weeks of the study. The analysis of this subgroup, which was pre-
specified in the analysis protocol, suggested that there had been less reduction in scores 
in those who dropped out. In other words there had been less change in their symptoms. 
There was no significant difference in the variables that were predicted to impact on 
success however it is interesting to note that 27 had a medium - high social deprivation 
score and eight had had idiopathic constipation for between 3 - 11 years. It could be 
argued that they may have dropped out of the study because their condition was more 
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chronic and was not responding to treatment. An alternative view may be that they had 
not complied with treatment and did not attend follow up appointments in the past 
which may be why they had had the condition for so many years. It was disappointing 
to be unable to contact many of these families to discuss their reasons for attrition. A 
further 13 participants dropped out because they no longer required treatment or 
because they could not manage the intervention. This is interesting because of the 30 
families who declined to take part in the study the most common reason given was that 
parents felt it would take up too much time. This may be a reflection of our present 
culture, which may allow little time for individual attention for family members. It is 
also interesting because dealing with the consequences of chronic idiopathic 
constipation are also time consuming and 0I?-e of the issues high on the agenda for 
parents attending out patient clinics. Part of my role as a health professional and as a 
complementary therapies practitioner was to facilitate families to take responsibility for 
their own health. This assumes a willingness and ability on the families to invest the 
necessary time and effort required together with appropriate levels of support. Perhaps 
for some it is less difficult to continue to spend time maintaining the status quo than to 
invest time doing something that is unfamiliar. 
8.6 External Validity 
This is the extent to which a study with a specific population can be meaningful to 
wider population. It is essentially a matter of judgement and depends on how 
representative the study sample is to the general population of children with chronic 
idiopathic constipation, the setting in which the study took place, the treatment 
regimens used, the outcomes assessed and the type and duration of follow up. The 
SOCC project study population is comparable to other populations in randomised 
controlled studies in the area of childhood idiopathic constipation. The age range in 
other trials was between 2 -16 years. Most compared different treatment interventions 
including behaviour modification programmes, laxative regimes and toilet training with 
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standard treatment. Most used the subjective measurement of the frequency of bowel 
movements and reduction in soiling episodes as the primary outcome measures. The 
majority of the other studies had sample sizes ofless than 70 with the exception of three 
who had 87, 169 and 192. Follow up ranged from 3 -24 months (Berg et al. 1983, Taitz 
et al. 1986, Wald et al. 1987, Nolan et al. 1991, van der PI as et al. 1996, Cox et al. 
1996, Borowitz et al. 2002). The SOCC project age range was between 1-12 years; the 
sample size was 176; the primary outcome measure was mean number of complete 
bowel movements and a total constipation score of other associated symptoms including 
soiling episodes, pain, medication use, general health and behaviour. Our follow up was 
on average between 6 - 12 months. The majority of children were treated for chronic 
idiopathic constipation in either a community clinic or hospital outpatient setting and 
my study was designed using an outpatient clinic setting. There was no way of knowing 
how accurately the participants completed the intervention or whether they actually 
implemented the intervention at all. This reflects the true nature of most treatment and 
the results should reflect a conservative estimate of effect because those who may have 
been less accurate in their delivery of the intervention are included in the analysis. It 
may have been possible to increase the control over the delivery of the intervention by 
having the participants come to the clinic once a week but it would not have reflected 
clinical reality and may have resulted in an overestimation of achievable effect. In so far 
as this study population compares with other study populations in the United States of 
America and Europe with chronic idiopathic constipation of similar severity it is 
reasonable to judge that the findings of this study could be meaningful to a wider 
population than the one defined by our study. 
8.7 Discussion of study limitations 
Every study has limitations, these are examined here and include the strategies used to 
minimise them. Where possible the ways in which I would strengthen the study if I 
were to repeat it are included, reflecting the knowledge and insights gained from the 
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experience of completing the study and putting the theory of my research training into 
practice. 
8.7.1 Recruitment 
Recruiting participants into a trial that is the result of their original idea may lead many 
a researcher to be too enthusiastic and anticipate that every potential recruit will be 
highly motivated to participate in their study. This may lead to frustration when, during 
the course of recruiting, potential participants agree to take part and then fail to attend 
appointments; do not wish to take part in the study or that the number of appropriate 
rcferrals falls inexplicably. The average monthly numbers of children and families who 
attended the gastro-enterology outpatient clinics and the nurse led complementary 
therapies constipation clinic was known so it was possible to anticipate the number of 
potential participants. Approximately a third of patients failed to attend their first 
appointment, having agreed to take part in the study. All these patients were contacted 
by phone or letter to offer them alternative appointments, however this impacted on 
clinic time and in the long term reduced the number of patients we were able to recruit. 
The Consultants and their teams who identified potential study participants were very 
supportive, however they also have other priorities so I attended the outpatient 
department on the relevant clinic days, and placed small posters in consulting rooms to 
serve as a visible reminder of the project and the need to invite patients to participate. 
The hospital administrative staff recorded potential patients in a notebook. These 
patients were screened for eligibility by the Consultants and if appropriate invited to 
participate. This notebook provided a clear record of recruitment progress and served as 
an additional check to ensure we were as inclusive as possible. 
Recruitment took longer than anticipated and meant that some participants had not 
completed six months of the study so their data could not be used in follow up analysis. 
This impacted on the study and although complete data were available for the primary 
outcome measure at 12 weeks it would have been desirable to have had complete follow 
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up data at 6 months. This would have allowed estimation of the longevity of any effects 
of the intervention. One of the challenges of managing childhood idiopathic 
constipation is the fluctuation in response to treatment. 
8.7.2 Data Collection 
The time that participants have available to complete measurement tools is limited. 
Parents and carers were encouraged to use the study diaries to record the issues that they 
related verbally at recruitment. These included issues relating to: feeling isolated; that 
constipation is a difficult subject to discuss with friends; general school problems; loss 
of time at school; the lack of support they felt they had had from health professionals; 
difficulties socialising; going on holiday; bullying; the length of time treatment 
continues and the relentlessness of the problem. They may not have had time or felt able 
to put into writing issues they were happy to discuss at clinic. The difficulties that were 
raised gave valuable insight into the challenges faced by families living with a child 
who suffers from constipation and highlighted the importance and relevance of using 
qualitative research methods such as interviews and focus groups to collect these data. 
Many of the families felt that the child health questionnaire was too long and that it was 
difficult to apply the questions to the very specific problems of constipation suffered by 
their children. This was illustrated by the number of families who failed to complete and 
return the second questionnaires and led to a disappointingly incomplete data set. The 
questionnaire was developed as a generic paediatric tool to facilitate an understanding 
of the everyday functioning and well being of children and their families and was 
designed to embrace the broadest measures of health. This was one of the reasons for 
choosing this questionnaire. The perception by the parents of the questionnaire was very 
different and highlights the debate in gastro-entero10gy about the need to develop 
condition specific paediatric quality of life measures. 
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8.7.3 Follow up 
Childhood idiopathic constipation is a chronic condition and many children relapse 
several times during a course of treatment. Treatment is often prolonged and can require 
medication, support and follow up for two or more years. It would have been useful to 
follow up the children and families who took part in the study for a longer period of 
time. Long term follow up would give a greater insight into the enduring nature of any 
treatment effect and would have allowed an examination of the 'novelty' effect of the 
intervention and an assessment of the long term acceptability of using reflexology 
delivered by parents/carers as an adjunct to standard care. The high proportion of 
participants who dropped out before Conscor3 measured at six months illustrates the 
challenge of motivating study subjects in an RCT when they may perceive that they are 
not receiving the optimum treatment package for their condition. This may explain the 
higher proportion of drop-outs in the control (15/57) and massage (12/55) compared to 
reflexology (10/64). Patient preference trials may provide a possible solution to this 
problem (Togerson and Sibbald 1998). 
8.7.4 Reflection 
The limitations of the SOCC project reflect the challenges of completing an RCT in a 
paediatric population with a chronic disease using a CAM intervention. While the study 
was successful in attempting to address some of the methodological issues highlighted 
from the review of the literature it also brought into sharp focus the reasons why these 
issues had not been addressed in previous studies. Clarification of the research question, 
definition of the condition and the population to be investigated were relatively 
straightforward. Calculation of the required sample size, the way in which the 
intervention was delivered and the choice of an appropriate control were not. This was 
partly due to a dearth of literature pertaining to intervention effect sizes in both the 
reflexology and childhood idiopathic constipation literature. The literature regarding the 
choice of appropriate controls in associated disciplines i.e. acupuncture is plentiful but 
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does not give definitive solutions to the problem. These challenges reflect the nature of 
the SOCC project. The excitement and myriad possibilities of researching an area where 
little or no previous work has been conducted is tempered with the frustration of having 
little evidence on which to develop your particular study. Working in a 'new' field of 
investigation often throws up more questions than answers. The opportunities to discuss 
the challenges of work in progress with other more experienced researchers are 
invaluable. There are an increasing number of places for nurses and CAM practitioners 
to present their developmental work in a supportive environment and receive 
experienced, constructive feedback. 
There were practical limitations to the study that even as a novice researcher one is 
aware of. These include the time taken to gain ethical approval; the delays that may 
occur during recruitment; the challenges of ensuring complete data collection and 
adequate follow up. Although time was allocated in an attempt to address these issues 
and procedures put in place to minimise the impact on the study it would be naIve to 
think that they did not impact on the study. However whether they would have altered 
the results is impossible to say. There is no perfect research project and researchers have 
to learn to accept the vagaries of human nature when they are undertaking research with 
human beings. Given the benefit of hindsight, there are aspects of the study that I would 
have perhaps done differently. It would have been useful to have piloted the data 
collection tools more thoroughly before making the final choice. This may have 
highlighted the issue parents/carers had with writing down their experiences of 
managing their child's condition during the study. It may then have been possible to 
incorporate some taped interviews into the clinic consultations to capture those valuable 
insights and experiences. 
Identification of an appropriate control for reflexology requires specific research so it 
would not have been appropriate to make it the focus of this project. Once again 
working in a new area means that there is a temptation to try to investigate more than 
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one aspect of the subject of interest. An insightful researcher learns very quickly that it 
is better to investigate one focussed question at a time. In a well designed study the data 
collected will be specific to the question and should provide clear results together with 
ideas for subsequent studies. Attempting to answer too many questions in one study can 
lead to confusion and spurious results. 
8.8 Implications for Clinical Practice, 
There are a number of implications for clinical practice including health economics, 
education and training and research. Some implications are perhaps relate more 
specifically to CAM, others relate to both CAM and paediatric gastroenterology 
equally. 
8.8.1 Health economics 
Health economics is concerned with the efficient use of healthcare resources. Economic 
evaluation is the comparative analysis of alternative courses of action in terms of both 
their costs and consequences (Drummond et al. 1997). It includes an assessment of the 
cost-effectiveness of interventions based on the published literature and determines 
whether further economic evaluation is necessary. Health economics is increasingly 
taking a more prominent role in health care. It is important to consider economics 
because it is about choice. If for example the NHS uses more resources on one aspect of 
care it has to use less elsewhere. However it may be of more benefit to use certain 
resources in different ways so the costs have to be evaluated in terms of health gains for 
one group of patients against the loss to other patient groups that may occur as a result 
of extra resources used. An economic evaluation may include a recommendation that 
practice concerning the management of a particular disease or chronic condition 
changes in the light of new evidence. This is particularly relevant when assessing the 
implications of evidence that may impact on policy. In order to complete an economic 
evaluation it is necessary to identify the patient groups, clarify all the relevant 
comparitors and include all relevant costs and health effects. 
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A full health economic evaluation was not completed for this study because of the lack 
of economic data available. Potential cost savings that may be incurred by the reduction 
of children receiving surgical interventions for the treatment of their chronic idiopathic 
constipation could not be identified because of the way in which costs for operating 
theatre time are estimated. The constipation clinic is managed as part of a planned 
investigations unit. Simply using the staffing costs would not have been an accurate 
way of analysing the cost benefit of reflexology because this would not take into 
consideration all additional costs. 
8.8.2 Education 
Childhood idiopathic constipation is one of the most common conditions in wealthy, 
developed industrialised nations (Whorton 2000) with a prevalence of between 5-30% 
of the population (Candelli et at. 2001). A review of the literature identified a lack of 
RCTs; a lack of well-established effective interventions; a lack of information about 
long-term outcomes for children and a need urgently to review management as currently 
childhood idiopathic constipation is poorly understood and difficult to recognise. This 
may often lead to haphazard management, conflicting advice resulting in constipation 
becoming a chronic complex problem with a huge impact on families and their use of 
health services. A study from the Netherlands showed that 30% of children studied 
continued to have severe problems with constipation beyond puberty (Benninga et al. 
2004) highlighting the need for the development of effective management to improve 
outcomes for this complex group of patients. 
There is currently a wide variation in standard practice and lack of evidence for 
guidelines (Gordon et al. 2005) however childhood constipation is currently being 
considered for inclusion on the National Institute for Health and Clinical Excellence 
(NICE) guideline agenda. The British Society of Paediatric Gastroenterology 
Hepatology And Nutrition Childhood Constipation Working Group are planning a 
project that will use the Delphi process to reach consensus regarding clinical 
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management of childhood idiopathic constipation as currently there is insufficient 
evidence to allow support for any recommendations for practice. This approach will 
address the need for national guideline development, based on clinical experience and 
consensus, to standardise current practice (Gordon et al. 2005). 
Improved standard treatment makes a valuable contribution to enhanced healthcare for 
children with chronic idiopathic constipation and leads to improved outcomes. Tough 
Going will be used together with IMP ACT (Cross et al. 2005) to develop national 
guidelines for the management of childhood idiopathic constipation. 
There is an ongoing need to highlight childhood idiopathic constipation and increase the 
appropriate information and support available for children and their families and health 
professionals. 
The integration of CAM into clinical practice is likely to impact on both the basic 
training of CAM therapists and nurses and their continuing professional development. 
Orthodox medicine considers paediatrics to be a separate specialty and gastroenterology 
a sub specialty within paediatrics. The use of CAM, reflexology in this case, would 
require specific training for appropriately trained nurses. The question is do all nurses 
working in paediatric gastroenterology require full reflexology training? I would 
suggest that they do not. It may be appropriate for nurses who have a particular interest 
in the integration of CAM, however it may be more cost effective to have a reflexology 
practitioner to deliver the treatments. Reflexology therapists currently receive very little, 
if any, specific paediatrics as part of their training. Paediatrics would be considered a 
speciality and further training is normally undertaken as part of continuing professional 
development. Continuing professional development is a requirement for many therapists 
to allow them membership of their professional CAM body. It is anticipated that this 
requirement will become more clearly defined and standardised with the development 
of voluntary self regulation in CAM (Stone 2002, 2005). 
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In summary there are currently a lack of specific courses in CAM for paediatric nurses 
and a lack of paediatric courses for CAM therapists. There is a need for education 
providers, higher education colleges, universities and private training institutions to 
address these issues by developing appropriate courses. Another course of action would 
be the development of competency programmes. Effective competency programmes 
have been developed in the NBS. The use of these programmes defines the particular 
range of competency and the development required to reach the appropriate levels of 
competency for a particular role. The development is facilitated and supervised by 
someone who already has all the required competencies. In this way health 
professionals and therapists would work together to share knowledge, skills and 
practice. 
8.8.3 Research. 
Research may be considered as a separate topic but because it should have an impact on 
clinical practice it is included in this section of the discussion. 
Health Professionals working in paediatric gastro-enterology are making progress in 
addressing some ofthe major issues in constipation research raised by the review of the 
literature (Kelly 1996, Felt et al. 1999, Brooks et al. 2000, McGrath et al. 2000, 
Brazzelli and Griffiths 2002, Price and Elliot 2001). These included: 
• A lack of consistency in terminology used in studies 
• Inadequate distinctions between intervention 
• Inconsistently defined outcome measures, improvement criteria and follow up 
periods across studies 
• A lack of adequate trials to provide comparative data on commonly used drugs in 
order to establish an evidence base for treatment decisions 
The PAris Consensus on Childhood Constipation Terminology (P ACCT) Group 
(Benninga et al. 2005) aims to achieve agreement on internationally acceptable 
definitions describing symptoms of childhood idiopathic constipation and how the 
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condition is diagnosed, as this is required entry criteria for clinical studies and the basis 
for assessing outcome. 
In a Cochrane Review of the management of childhood idiopathic constipation, 
Brazzelli and Griffiths (2002) suggested larger, well-conducted trials are needed which 
include clinically and socially relevant data defined as data about children's emotions, 
social interactions, scholastic performance and impact on family dynamics. This trial 
attempted to include socially relevant data but was unsuccessful to a point due to the 
lack of appropriate measurement tools. This again raises the issue of condition specific 
paediatric quality of life measures for childhood idiopathic constipation. The European 
Society of Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) working 
group is currently developing condition specific quality of life measures for children 
with inflammatory bowel disease (ESPGHAN 2002). A team at the Department of 
Paediatric Gastoenterology, University Hospital of Wales have been working with the 
Anglicised PedQl and found it to be one of the more promising health related quality of 
life measures, not only because of its reliability and validity, age appropriate versions 
and parallel forms for parent and child but also because of its brevity (Ahmed et ai. 
2004). The Anglicisation and brevity of the measure may have made this questionnaire 
more appropriate for the Scottish population in the SOCC study. In a recently published 
paper, Youssef et ai. (2005) reported results from a study that showed that children with 
chronic constipation had lower quality of life scores than children with inflammatory 
bowel disease and gastro-oesophageal reflux. The research team concluded that this 
may have been attributable to the range and duration of symptoms suffered by the 
children and the family experience of treatment and recommended a greater recognition 
of the problems faced by these families together with earlier effective management. 
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8.9 Recommendations for future research 
The SOCC project is the first step in my planned programme of research. r would like to 
complete the qualitative study that was planned. Exploring the treatment priorities and 
challenges of effective management for children with idiopathic constipation and their 
families remains pertinent and successful completion of this project would have the 
potential to inform many aspects of paediatric constipation management. It is vitally 
important to involve children in the development of effective and appropriately targeted 
and delivered paediatric services. This is particularly valid in clinical practice where 
referral rates for crc are high and outcomes are often uncertain. It is equally pertinent 
in the research process. Data from this qualitative study would also inform two other 
planned projects. The first is the development of condition specific measurement tools 
for crc. These tools will be tailored to meet the needs of the study population. This will 
improve the quality and consistency of data collection across studies, which in tum 
would make comparisons between studies more appropriate. The second project is 
concerned with the lack of good educational information available for children and 
families to facilitate their understanding of constipation to allow early identification and 
effective treatment. r am currently working with a group based in Tayside to develop an 
interactive multimedia education package. A Cochrane review on interactive 
applications for health care reported they were effective in increasing knowledge and 
social support for people with chronic disease (Murray et al. 2005), two key areas that 
may improve the management of constipation. The review reports a shortage of high 
quality evaluative data and suggests that further work is required to identify what are the 
essential features of an interactive application as there seemed to be a negative effect on 
health outcomes in some conditions. An interactive multimedia education prototype is 
being developed. A qualitative study will be used to explore the essential effective 
components ofthe prototype and ways in which it can be used most advantageously. 
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ill future studies it may be possible to use more objective outcome measurements in 
addition to qualitative measures. For example a team at Queens Medical Centre 
Nottingham have been using ultrasound to measure rectal capacity in children. They 
have now established the criteria and measurements in children for 'normal' rectum 
capacity and 'megarectum' a term often used to define chronic constipation (Singh et al. 
2005). This may prove to be a valuable objective measure of the severity of constipation 
in children, however as with any new measurement tool, validation is required including 
variability studies to check the reliability of the measure when tested by different users 
and the consistency of the results when used on other samples of children who have 
chronic constipation. 
The review of the Reflexology literature identified a combination of poor techniques 
due perhaps to a lack of understanding of research methods; SUbjective measurement of 
outcomes and recruitment bias. None of the studies in the review (Oleson and Flocco 
1993, Frankel 1997, Evans et at. 1998, Larunso et al. 1999, Kaikkonen 2000, 
Stephenson et al. 2000, White et al. 2000, Mackey 2001, Tovey 2002) used 
randomisation; the sample sizes were small with no reference to the power of the study 
and the majority of studies suffered from incomplete reporting of results and methods. 
The House of Lords Select Committee on Science and Technology Report on 
Complementary and Alternative Medicine (CAM) in (2000) stated that any treatment 
claims made by therapies should have a body of evidence to support the claims and that 
the evidence 'should suggest that the treatment is effective over and above placebo' 
(Wilkinson 2002 p93). The use of an appropriate control group remains an issue with 
concerns as to what constitutes placebo or sham reflexology and whether this is a valid 
approach at all. Most CAM modalities can be defined as complex interventions i.e. 
interventions that comprise a number of elements which are integral to the therapy 
although the 'active ingredient' that is effective is difficult to isolate. There is a growing 
recognition that the evaluation of complex interventions is difficult and that even those 
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that seem relatively straightforward present unique challenges to well designed research 
(Medical Research Council 2000.) The problems are not confined to CAM and 
examples can be found in diverse fields in orthodox health care. The importance of the 
growing recognition of the difficulties of evaluating complex interventions has led to 
the development of strategies to address the issues and this could be an opportunity for 
CAM and Orthodox Medicine to work together. The Medical Research Council (MRC) 
Framework for the development and evaluation of RCTs for complex interventions to 
improve health helps investigators determine the state of knowledge in a given area at a 
given time and suggests sequential phases of investigation (MRC 2000) which develop 
as the amount and level of evidence increases. Reflexology research is in its infancy and 
the review of the literature suggested that a theoretical phase may have been appropriate 
to establish the basis on which the claims of Reflexology effect are made. Some take the 
view that before investigating how an intervention works it is essential to investigate if 
it works (Mackereth and Tiran 2002); others take the view that effectiveness and modes 
of action can be investigated at the same time (Hyland 2004). The MRC report (2000) 
suggests that if it is clear to those reading the results of a trial how the intervention 
being studied can be used in other contexts it may not be essential to have discovered 
the precise modes of action. However they also acknowledge that is often only by 
investigating possible mechanisms that inferences can be made regarding the wider 
application of the researched intervention. The SOCC project was designed to 
investigate effectiveness and is the first study to evaluate reflexology as practised by 
parents in the management of childhood idiopathic constipation to date. The study 
illustrates that it is feasible to complete an evaluation of a complex CAM intervention 
by randomised controlled trial. This alone makes a valuable contribution specifically to 
reflexology literature but also more generally to the body of CAM research. As the first 
study of its kind there is a need for further well-designed studies that may confirm or 
challenge my results. The study may serve as a source of information for subsequent 
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trials in tenns of effect size and sample size and may also be used to provide a 
comparison for other types of reflexology intervention. I anticipate it will generate 
debate and stimulate other researchers to make use of the RCT in CAM research. 
However it is the research question that dictates or leads to the research design and 
often a mixed methods approach is most appropriate. There is a requirement for 
researchers and Ethics Committees to have good understanding of wide variety of 
quantitative and qualitative methodology to ensure the development of a robust CAM 
evidence base. 
It is increasingly likely that CAM will be regulated in the near future either by statute or 
voluntary self-regulation. This will drive up standards of training, establish standards of 
practice, codes of conduct and complaints and disciplinary procedures. There is an 
increasing awareness amongst CAM practitioners of the value of research but there are 
issues which currently limit research that have to be addressed. Zollman and Vickers 
outlined the main issues in 1999 citing a lack of funding, with many funding bodies 
reluctant or opposed to funding CAM projects; a lack of research skills and access to 
academic support. Most CAM practitioners work in private practice, are not 'specialist' 
so may have insufficient patients with the same condition to recruit for research 
projects. Systematic reviews and meta-analysis are difficult because of the quality of 
studies and the methodological challenges that make evaluation of CAM interventions 
complex. The situation has improved and funding is increasing although Europe lags a 
long way behind the United States of America. Increased collaboration between 
academic institutions, CAM and the NHS has led to the provision of academic degrees 
in CAM which in tum has resulted in the development of research skills, collaborative 
projects allowing access to more patients and an improvement in the quality of research 
projects. Finally the influence of the public who have driven forward the CAM agenda 
by their increasing and sustained use of therapies has been of great importance. They 
have forced orthodox medicine to take the use and provision of CAM more seriously. 
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Increasing integration of CAM by paediatricians and parents raises complex ethical and 
policy issues illustrated by Cohen and Kemper (2005) and Kemper et al. (1999) where 
they cite examples of parental choice causing concern because of a lack of 
understanding of the therapy involved. The ability to make considered judgements 
about the efficacy and safety of therapies requires increased research funding to provide 
an evidence base. This is manifest in the USA with CAM researchers increasingly 
proactive in stating their claim to an appropriate part of the research budget. 
Researchers in Europe are becoming increasingly vocal and as understanding of the 
research process develops and matures so will the opportunity for CAM proposals to be 
considered on an equal footing with orthodox medicine. Nurses are well placed to take 
forward the CAM research agenda in that they provide a link between the innovative 
medical technological treatment and the more traditional role of 'caring' for patients. 
They regularly facilitate communication between patients and doctors and hold a 
position of trust with both. It is perhaps one of the reasons why the integration of CAM 
has been championed by so many nurses. Although traditional nurse training lacked a 
major research component this is being addressed by the completion of degree courses 
that include research modules. This does not provide the complete answer however as 
there is also a requirement for nurses to have sufficient clinical experience to allow 
them to exercise appropriate clinical judgement in relation to CAM research and service 
provlSlon. I believe that the next five years will see an increase in the quality and 
quantity of CAM research as the infrastructure and research training opportunities 
Increase. 
The RCT is the first not the final stage in the evaluation of complex interventions. It is 
one thing to establish whether an intervention has an effect but there is also a need to 
establish the long-term efficacy and acceptability in health care settings. This is likely to 
require a different research designs that take non-experimental regular practice into 
consideration. Patient preference trials offer one solution to the problem of study 
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participants opting out of a study because they wish to receive the intervention under 
investigation. Participants who have no preference are randomised and those who have 
a preference receive their preferred intervention. This design is costly because it 
requires large numbers and complex data analysis but would provide very interesting 
insights into motivation and concordance with treatment that would be pertinent in all 
health care research but may be particularly relevant in CAM. 
There is a requirement by the Department of Health to include full details of a 
costibenefit analysis for an intervention particularly if the CAM intervention is to be 
integrated into a health service setting. The SOCC project was able to make use of a 
service that was already in place, so the costs to the project were for extra clinics 
throughout the study period. However if the extra clinics were to be maintained there 
would be increased financial investment and resource implications required that would 
have to be measured against the benefit to children and families. 
I remain convinced that the SOCC project would have benefited from the exploratory 
phase of the project. Reflexology research is in its infancy and the literature identified 
many unanswered questions regarding childhood idiopathic constipation. The 
qualitative study would have provided an opportunity to attempt to unravel some of the 
key components of the condition and the proposed interventions and the ways they 
relate to each other. The lack of preliminary work as planned in the qualitative 
interviews is cited as the reason for weaknesses in trials (MRC 2000). However the 
choice of a randomised controlled trial was appropriate to answer the question of the 
effectiveness of reflexology. While the qualitative data may have enhanced the trial its 
omission was not detrimental to the focus of the project which was to investigate the 
effectiveness of reflexology as taught to parents and delivered as an adjunct to standard 
treatment in improving outcomes for children with chronic idiopathic constipation and 
in no way detracts from the results of the completed study. 
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There are many unanswered questions raised by this study. It is not known whether 
technique (whole treatment versus specific target areas) is important and whether the 
way in which the intervention is delivered (reflexology practitioner versus parent/carer) 
would give different results. The question of appropriate control groups requires further 
research and it may be possible for reflexology practitioners to work collaboratively 
with other disciplines that have identified similar challenges. These issues need to be 
investigated and compared in other studies. 
The overall aim of the project has been achieved with the completion of the first 
randomised controlled trial in the United Kingdom using reflexology taught to 
parents/carers as an intervention in the management of childhood idiopathic 
constipation. This makes a contribution to the literature by providing new information 
about the effectiveness of reflexology when practised by parents; providing information 
regarding the effectiveness of standard management of childhood idiopathic 
constipation in an outpatient setting and providing an example of the use of a 
Randomised Controlled Trial for CAM interventions. 
On reflection the journey to my PhD studies has not been by the most straightforward 
route. I began by making clinical observations based on patients in my own practice. I 
developed a theory and tested it. This approach may be considered less than scientific 
because it was typically small scale and open to bias, including my personal 
preferences. These personal preferences are often implicit, clinical skills, beliefs and 
expectations of the interventions delivered and as they depend to a large extent on 
personal, cultural and historical experience they are not neutral. In order to become a 
researcher it was necessary to recognise the limitations in my clinical work and move to 
a more scientific way of testing ideas and theories. Although science is by no means 
infallible it does demand that personal, cultural and clinical bias be controlled and 
minimised so that the data and results are as credible and generalis able as possible. It 
requires data be collected systematically and assessed for quality; that researchers be 
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aware of and seek to minimise bias as far as possible and that in wanting to know if and 
how an intervention works it is necessary to distance oneself from the original observer. 
It is a powerful method and for me one of the most fundamental concepts is that 
scientific knowledge is understood to be relative to what is known and not known; 
approximate and confoundable. Theories are only as accurate as the data that support 
them. There are always opportunities to develop new ideas that may alter the credibility 
of theories we have long held to be accurate. This requires that researchers let go of the 
old and seek to investigate the new with an understanding that once again 'we do not 
know'. This is certainly pertinent in CAM where many of the mechanisms of action are 
not well understood. I believe that my career, education and PhD experience has 
equipped me with the skills and imagination to take forward my ideas and to maximise 
the opportunities and challenges that embarking on life in research will present. 
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An exploratory study investigating reflexology, taught to parents as a tool in the 
management of childhood idiopathic constipation. 
Introduction 
Childhood constipation is common in childhood. The problem leads to 3% of general 
paediatric referrals and between 10-25% of paediatric gastro-entero10gy referrals 
(Gallagher et a1 1998). The long-term outcome in children with chronic idiopathic 
constipation is not well established (Staiano 1994, Loening-Bauke 1993). Treatment 
involves interventions that are unpleasant, traumatic and believed to involve a high level 
of non-adherence leading to repeated long-term treatment. Inadequate management of 
acute constipation, although frequently short lived, may lead to chronic difficulties. Early 
effective intervention is therefore vital and is associated with better prognosis (C1ayden 
1994, Gallagher 1998). 
In 1998 many health professionals working with children suffering from chronic 
idiopathic constipation at the Royal Hospital for Sick Children (RHSC), Edinburgh had 
increasing concerns regarding the management of these children. There appeared to be a 
poorly co-ordinated approach to management and lack of consensus regarding 
pharmacological treatment leading to conflicting advice being given to families. To 
ensure these concerns were legitimate, a basic audit of children attending RHSC was 
undertaken. The results showed that there were 9 surgical admissions and 17 attendees to 
Accident & Emergency department (A&E) each month. The children referred to these 
areas had often experienced idiopathic constipation for some time. Treatment was varied 
and often invasive. The management involved manual evacuation under anaesthetic, 
laxative preparations administered orally or by naso-gastric tube, enemas and 
suppositories, toileting programmes and dietary advice. The treatment in A&E dept could 
be described as crisis management. Few of the children and families attending hospital 
were referred to other health professionals for ongoing support and/or ongoing 
management. 
The aim of this exploratory study was to assess the effectiveness of Reflexology as taught 
to parents/carers to deliver at home as an adjunct to care in the management of childhood 
idiopathic constipation over a six month period. The use of Complementary and 
Alternative Medicine is becoming more popular, reflexology is a commonly used 
therapy, it has been estimated that between 6 and 12% of the population use it (Dickinson 
1996) and anecdotal evidence suggests that many people find it extremely effective for a 
range of chronic conditions but there is little rigorous research to support this view .. A 
survey assessing nurses use of CAM (Rankin Box 1997) reported that 50% of nurses' 
used at least one form of CAM in their practice and that those most commonly used are 
those which complement orthodox medicine. 
Reflexology is an ancient form of complementary medicine thought to originate in China, 
however research has shown that Reflexology was also used by some early African 
tribes, native American Indians and early Egyptians (Fulder 1996, Crane 1997). 
Reflexology is a complementary therapy based on the theory that by the application of 
pressure to specific reflex points on the feet and hands, which correspond to the organs of 
the body, it is possible to 'normalise 'function. In conventional medical terms 
Reflexology could be said to facilitate homeostasis (Norman 1992) 
2 
Method 
There were 76 children recruited to the study. They were all referred to one of the four 
Consultant Surgeons at The Royal Hospital for Sick Children, Edinburgh who treat 
children with chronic idiopathic constipation. For pragmatic reasons it was decided that 
children who were referred to Consultants G and D would be selected as the treatment 
group and children who were referred to Consultants F and J would be selected as the 
control group. All the consultants take referrals and are 'on call' on a rotational basis for 
acute referrals so there was as much randomisation of the groups as possible. Verbal and 
written information was given to the participants prior to obtaining consent for 
participation in the study. All participants understood that they could leave the study at 
any time and that this would not effect their treatment. There were 46 children in the 
treatment group (Group A) comprising 22 girls and 24 boys. There were 30 in the control 
group (Group B) of which 17 were girls and 13 were boys. The age range was between 
6months -18years. 
AGE OF PARTICIPANTS 
Age of participants I Group A (Treatment Group B (Control 
group) group) 
0-1 year 
1-2 years 8 6 
3-4 years 11 7 
5-6 years 9 3 
7-8 years 9 3 
9-10 years 4 8 
3 
11-14 
17 
3 2 
All participants had an initial assessment that included demographic details, medical 
history, details of their constipation history, previous treatments, behaviour, toilet 
training, dietary assessment to give baseline data. The family's expectations regarding 
treatment were also recorded. 
The study offered foot reflexology to children in the treatment group. To enable families 
to participate in treatment Parents/Carers were taught reflexology techniques to be used 
during the study by a reflexology practitioner and provided with a written document to 
support the training. A follow up appointment was made to ensure competence in the 
reflexology techniques taught. All the children continued to receive their current medical 
treatment with the reflexology treatment group receiving daily reflexology treatment to 
their feet from their parents/carers. The families kept diaries in which they recorded 
bowel movements, behaviour and dietary changes on a daily basis. Families in the 
reflexology group also recorded reflexology treatments given. The children in the control 
group received the standard treatment for constipation. 
All the participants had access to telephone support from the researcher which they could 
access at any time for support. Telephone contact was used to monitor progress and to 
offer support. The participants were assessed at the beginning, middle and end of 
treatment. A simple questionnaire, completed by parents/carers, was used to measure 
outcomes. The outcome measures were frequency of bowel movements, consistency of 
bowel movements, dietary modification, behaviour modification, and medication. 
Results. 
4 
The data are presented in graphs. Group A (Turquoise bars) represent the reflexology 
group, Group B (Blue bars) represent the control group. The first section describes the 
participants' constipation status at baseline including: 
• A description of the problem 
• The length of time the children had been suffering prior to recruitment 
• The type and number of investigations received 
• Medication use 
• Dietary Issues. 
The Participants. 
All the children recmited into the study had a diagnosis of chronic idiopathic 
constipation. The majority had no underlying medical conditions. The following graph 
shows the distribution of underlying medical conditions by group. 
Not known 
Infection 
Eating disorder 
Prematurity 
Surgery 
Cardiac 
Neurological 
Urinary 
GI 
Respiratory 
None 
o 5 
Underlying medical conditions 
10 15 
No of children 
5 
20 25 
The causes of constipation are not well established but it is believed that a number of 
factors are involved. Withholding stools usually caused by having had painful 
defaecation leading to fear of using the toilet is common and is described by the children 
in this study. 23 children had no regular bowel pattem at the stalt of the study. 
Description of problem 
No comments 
-
Following trauma 
Only use a nappy 
-
Fear of toilet 
-
Gradual build up 
Abdo distention ~ 
Holding on to stools 
Straining ++ 
I I 
I 
No regular pattern 
I I 
I .---J Abdo pain 
o 2 4 6 8 10 12 14 16 
Number of children 
Only thirteen children had had symptoms of constipation for less than a year. Sixty three 
had had constipation for between 1-9 years. 
6 
Duration of condition 
8-9yrs 
I I 
7-8yrs 
6-7yrs 
I I 
I I 
5-6yrs 
I 
c: 4-5yrs 0 
~ I 
:::I 3-4yrs C 
I I 
2- 3yrs 
1-2 yrs 
I I I I 
I I 
6-12 mths 
I 
0-6mths 
o 2 3 4 5 6 7 8 9 
No of children 
There is no evidence to suggest investigations are of benefit in the diagnosis and 
treatment of chronic idiopathic constipation. Rectal biopsies are used to exclude 
Hirschprung's Disease. However if the onset of constipation occurred after the first 4 
weeks of life a diagnosis of Hirschprung's Disease is unlikely. Many children have 
manual evacuation of faeces under anaesthetic, biopsies and anal stretches are often 
undertaken at the same time. 
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Type of Investigations 
None I I I 
Barium enema • 
Bladder invest ~ 
pH studies :::::J 
Gastroscopy :::::J 
Biopsies 
Manual evac 
EUA 
Anal stretch 
o 5 10 15 20 25 30 
No of children 
At the time the study took place there was little information available regarding the most 
effective dmg therapy for children with constipation. Many dmgs that may be used in the 
treatment of constipation are not licensed for use in children. Most children were taking a 
combination of dmg therapy and many had had their dmgs changed frequently. 
8 
Picosulphate 
Dioctyl 
Bisocodyl 
Liq Paraffin 
Suppositories 
Enema 
Gaviscon 
Fybogel 
Lactulose 
c 
Senna 
None 
20 
18 
16 
14 
~ 12 
:!2 
~ 10 
'0 
o 8 
z 
6 
4 
2 
o 
Drug therapy 
5 10 15 20 25 30 
No of children 
Number of drugs taken by children 
o I~ ,/ 
o 2 
Number of drugs 
3 4+ 
35 
Diet and fluid intake may contribute to constipation. Children who have constipation 
report poor appetite. Half the children in this study reported no problems with diet. 
9 
Dietary problems 
Enteral nutrition 
Early weaning 
Poor appetite when BNO 
No breakfast 
Too many fizzy drinks 
Too much milk 
Poor fluid intake 
Fussyeater I~~~~~~==±::J 
No problems 
Nocomment +'======~ ______ ~~ ______ ~ ______ t-____ ~ 
o 5 10 15 20 25 
Number of children 
Outcomes 
This section describes the changes in constipation including bowel frequency, soiling, 
toileting, behaviour, medication use and diet at the end of the study. The results showed 
that the children in the Reflexology group had a higher level of positive response in each 
of the outcome measures compared with the control group. 
Outcomes 
Group A Group B 
Bowel/diet/behaviour/medication 6 1 
Bowel/behaviour/medication 12 0 
Bowel/diet/medication 0 2 
Bowel/diet/behaviour 2 1 
Bowel/behaviour 2 2 
Bowel/medication 3 4 
Bowel/diet 1 3 
Bowels 12 6 
Diet 0 2 
38 19 
--- ---- -------- -
10 
Outcome of constipation 
Blank 
Improving 
Problems resolved 
Constipation end 
o 5 10 15 20 25 30 
Number of children 
Outcome of soiling 
Improved 
No change 
Soiling end 
Soiling beginning 
o 5 10 15 20 25 30 35 
Number of children 
11 
Blank 
Daily end 
Daily beginning 
2-3 days end 
2-3 days beginning 
4-5 days end 
4-5 days beginning 
1x week end 
1x week beginning 
Infrequent/no pattern end 
Infrequent/no pattern beginning 
Blank 
No change at end 
Out of nappies at end 
Wears nappies 
beginning 
No toileting regime 
end 
No toileting regime 
beginning 
Toileting regime end 
Toileting regime 
beginning 
o 
o 
5 
Outcome of bowel frequency 
5 10 15 20 25 30 
Number of children 
Outcome of toileting 
I 
10 15 20 25 30 35 
Number of children 
12 
Medication reduction 
Positive behaviour 
changes 
Positive dietary 
changes 
Regular bowel pattern 
One improved 
outcome 
Two improved 
outcomes 
Three improved 
outcomes 
Four improved 
outcomes 
o 
o 5 10 
2 
Outcomes 
15 20 25 30 35 40 
Number of children 
Number of improved outcomes' 
4 6 8 10 12 14 16 
Number of children 
13 
Conclusion and Recommendations 
The results of this study showed that children who received reflexology techniques 
delivered by their parents/carers as an adjunct to standard constipation management had 
improved outcomes compared to children who did not receive reflexology. However 
there are confounding factors which may have contributed to the results. The budget for 
the study was small and the time allocated for completion of the study was short. The 
number of children and families recruited was limited by the time available and not based 
on any statistical power calculation. This limited the analysis that was possible from data 
collected. The study attempted randomisation but there may have been allocation bias. 
There was no defined criteria for the diagnosis of idiopathic constipation. This makes it 
difficult to compare this study with other work. There was also variation in the 'standard 
treatment' received by all participants. At the time the study took place health 
professionals had very different approaches to the management of constipation that 
varied in terms of drug therapy, dietary advice, follow up and discharge arrangements. 
As the researcher I taught the intervention, collected data and assessed all participants 
throughout the study so participants may have given responses that they think I wanted. 
This would have biased the study in favour of the experimental group. It is also possible 
social desirability bias may have contributed to the study by parents wishing to present 
themselves and their children at their best, giving responses that they felt suited their 
preferred image (Bowling 1997). The measurement tool used in the study may have 
contributed to the bias. Bowel charts, completed by the parents and children were used to 
record the outcome measures. The charts were chosen because they were used by the 
hospital and many patients would have been familiar with them but they had not been 
14 
validated. The length of the study and opportunity to follow up patients was limited so it 
is not possible to ascertain how much of the positive response in the experimental group 
was due to the 'Hawthorn effect'. This term is used to describe an effect caused by the 
participants awareness that they are being studied, which was first described by 
Roethlisberger & Dickson in1939 (Bowling 1997). 
A more rigorous research project is planned which will refine the methodology used in 
this pilot study to exclude the confounding factors. 
15 

APPENDIX II 
The qualitative study design 
Although it has been anecdotally reported by health professionals that there was a high 
level of 'non compliance' with treatment of childhood idiopathic constipation based on 
the high level of treatment 'failure', there had been no research that confirmed that this 
was actually the case. No study had addressed the views of children and families 
regarding the challenges they face during treatment for constipation or which aspects of 
the treatment process, if any, they found difficult to engage with or, continue. So it 
seemed important to complete an exploratory study that focused on talking with 
children, their families and the professionals who are involved in the care of children 
with constipation to try to understand their experiences of having/living with and 
treating constipation. 
The aim was to explore the issues that were important to those children being treated, 
their families and those who prescribed the treatment, the health professionals, to see if 
they shared common concerns and had common goals or whether their priorities were 
different. The data would contribute to our understanding of the process of living with 
constipation as a condition, the context in which it occurs and response to and 
concordance with treatment. 
A qualitative study design was developed and an abductive strategy was adopted 
because the literature identified a need to understand clinically and socially relevant 
data (Brazzelli and Griffiths 2002). This approach is used to derive social scientific 
concepts and theories from lay concepts and interpretations of social life. Abduction is 
associated with a range of interpretive approaches which are concerned with 
understanding why people do what they do by uncovering motives, attitudes and belief 
systems which are modified and lor reproduced by interaction with others and their 
environment (Blaikie 2000). Whorton (2000) illustrates the importance of this in 
1 
relation to constipation. He explains that throughout human history constipation has 
been considered dangerous to health and although theories have developed and the 
evidence to support them has changed over time people's culture and health beliefs has 
a greater influence on their choice and response to treatment. Uncovering hidden 
beliefs, values and complex interactions may identify important variables for 
subsequent predictive research. While it may be argued that this would only be of value 
to researchers who wish to undertake further research in the subject area, policy makers 
and clinicians who seek to base practice on the evidence available to them may also use 
the results of this exploratory research to modify and improve their approach to the 
management of childhood idiopathic constipation. 
A qualitative interpretative design was the method of choice for this phase of the 
research. The choice of research design is based on the rationale that human behaviour 
can only be understood by getting to know the perspective and interpretation of events 
of the people being studied (Bums and Grove 1997). This method was chosen because it 
allows the collection and study of a variety of empirical materials including personal 
experience that describe both routine and problematic moments in individuals' lives and 
the meaning they attach to those moments, with the aim of gaining a better 
understanding of the subject matter under study (Denzin and Lincoln 2000). 
Research design literature supported the use of a qualitative framework for conducting 
research with children as it tries to capture the ways in which children make sense of the 
research topic under investigation and it enables the voice of the child to be heard 
(Morrow and Richards 1996). This view is supported by the United Nations Convention 
on the Rights of the Child and The Children (Scotland) Act 1995 which both 
acknowledge that children have the right to be consulted, to challenge decisions made 
on their behalf and to participate in matters that affect them (Greig and Taylor 2002, 
Milner and Carolin 1999). 
2 
The literature also suggested that treatment of idiopathic constipation is complex and 
that children, their families and those treating them are integral to the problem. People's 
beliefs about taking medication may be inconsistent with medical evidence for 
prescribing medication but because these beliefs are not discussed clinicians continue to 
prescribe and patients continue not to take the prescription (Royal Pharmaceutical 
Society of Great Britain 1997). 
In order to explore this issue and other possible barriers to effective treatment the study 
participants were stratified into three groups: 
1. Children between 6-12 years of age who are currently receiving treatment for 
idiopathic constipation. 
2. Parents/carers of children who have idiopathic constipation 
3. Health professionals who are directly involved in managing the treatment of 
children with idiopathic constipation. 
Individual semi structured interviews would have been carried out with children to 
explore their experiences of living with constipation. These have been identified as the 
most appropriate approach in this study because of the personal nature of the condition 
of constipation. The children would have chosen whether parents/carers attended the 
interviews. Semi-structured interviews were planned at two sites, The Royal Hospital 
for Sick Children, Edinburgh and St Johns Hospital Livingston, West Lothian. The sites 
were chosen because they are specialist and generalist centres respectively and both 
treat children with idiopathic constipation. General Practitioners throughout the region 
refer children to both sites. This would have allowed access to sufficient numbers of 
potential participants in the study. 
The objective was to allow each group to explore the experience of constipation and its 
management from their own perspective and allow comparison of common themes that 
were raised without losing the uniqueness of individual experiences. 
3 
Interviews have strengths and weaknesses as a data collection method. Holloway and 
Wheeler (1996) argue that they neglect the social context and concentrate on 
participant's thoughts and not actions. Additionally, Marshall and Rossman (1999) 
point out that they require the co-operation of the interviewees and this could be 
problematic particularly when young children are the focus of study because they may 
not co-operate. They go on to suggest that the success of interviews is heavily 
dependent on the researcher possessing appropriate social skills, however they also 
argue that interviews foster face-to-face interactions and can be useful for exploring· 
participants perspectives which can be clarified immediately with further questions. 
Holloway and Wheeler (1996) suggest that interviews offer the opportunity for 
participants to be both spontaneous and measured in their answers. They also suggest 
that nurses already possess many of the communication skills that are required of an 
effective interviewer as they are used to interacting with people on a daily basis. The 
effect of the interviewer must also be given consideration. Hammersley and Atkinson 
(1995) suggest that participants may react to the researcher and chose what they say to 
reflect what they think the researcher wishes to hear. Researchers also react to what they 
hear which again may influence participants subsequent answers. Reflexivity is the 
means by which researchers recognise these issues and the way in which they 
themselves are aware of the way they influence data collection and interpretation 
(Morse 1999, Flick 2002). In this study the plan was to balance flexibility and 
consistency of approach while taking into consideration the different needs of each of 
the groups of participants. Therefore group interviews were also planned to gain an 
insight into the experiences of parents/carers and health professionals. Focus groups 
were chosen as the most appropriate design for listening to parents/carers and health 
professionals because the goal was to explain how a particular group of people regard 
the experience of treating children with idiopathic constipation. 
4 
Focus groups were chosen as most appropriate to stimulate discussion and include the 
widest possible range of views and experiences. Bryman (2001) suggests that when 
participants are very involved or emotionally pre-occupied with the research topic they 
may have a lot to say. Marshall and Rossman (2002) describe how people often need to 
listen to the opinions of others to understand or form their own. Attitudes and beliefs are 
shaped in part by interaction with other people and participants tend to disclose more 
about themselves to people who have characteristics in common (Bechofer and Paterson 
2000). The common characteristics of the members of the focus groups in the study 
would have been that they are parents/carers of children who have constipation or health 
professionals who manage the treatment of children with constipation. 
Focus groups have been shown to have a high predictive validity when compared with 
future behaviours. They are particularly useful when they precede a quantitative study 
to identify the thinking pattern of the client base and potential problems that might 
develop for example the use of language. They can provide insight into meaning and 
interpretation of data analysis and suggest follow up strategies (Krueger 1994, Bechofer 
and Paterson 2000, Denzin and Lincoln 2000). The disadvantages of using focus groups 
are that the researcher may have much less control over the session and although a lot of 
data are generated much of it may be irrelevant to the study. It is important to be able to 
tread the fine line between following unforeseen avenues of interest and losing the focus 
of the question. Focus group data are much more difficult to analyse and need to be 
interpreted within the context of the group (Morse 1999, Flick 2002). It is also vital to 
complete enough group interviews to balance the idiosyncrasies of each individual 
group. This in itself can be problematic as focus groups can be difficult to assemble. In 
this study a total of six focus groups were planned at each site, three for parents/carers 
and three for health professionals. The number of focus groups was determined using 
Kreuger's (1994) suggestion that three focus groups are an appropriate number after 
which evaluation is required. It may be at this point that no new data are forthcoming. 
5 
This is described by Strauss and Corbin (1990) as theoretical saturation. The size of the 
groups was determined according to typical group size (Bryman 2001). The sample was 
a purposive sample. The aim was to interview 10 children individually and between 24-
48 adults and health professionals, in separate groups of 4-8 who were to be invited to 
participate by letter. 
Ethical approval for this phase of the study was sought from Lothian Paediatric Ethic 
committee in November 2002 and was rejected on the grounds that exploratory work 
was not required; the qualitative methods identified were deemed inappropriate and as 
the committee had concerns regarding the study design in particular, talking to children 
about such a sensitive subject as constipation. There were concerns about the 
psychological issues this discussion may bring to light in particular, any issues of abuse. 
These concerns were discussed and addressed with my supervisors and the project was 
amended, resubmitted and again rejected in January 2003. The advice of the ethics 
committee was to continue with the second phase of the study. The development of the 
qualitative phase of the project had taken eight months and it seemed unlikely at this 
time that subsequent revisions of this phase of the study would be approved so it was 
decided that this phase of the study would be shelved and work would continue with the 
design of the trial. 
6 
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o 
sa
m
pl
e 
siz
e 
pr
og
ra
m
m
e 
be
tw
ee
n 
gI
Ve
n 
V
 
V
 
gr
ou
ps
 
N
=2
5 
M
in
er
al
 O
il 
M
in
er
al
 O
il 
an
d 
to
ile
tin
g 
an
d 
to
ile
tin
g 
re
w
ar
d 
re
w
ar
d 
pr
og
ra
m
m
e 
pr
og
ra
m
m
e 
5 
C
ox
 e
t a
l 
Ch
ild
re
n 
w
ith
 
Co
m
pa
re
d 
th
e 
B
lo
ck
 
B
as
el
in
e 
B
ow
el
 
Fr
eq
ue
nc
y 
o
f s
o
ili
ng
 
3 
m
o
n
th
s 
D
ec
re
as
e 
in
 
E
L
l-
(19
96
) 
en
co
pr
es
is
 fo
r a
t 
ad
di
tiv
e 
ra
n
do
m
is
at
io
n 
an
d 
to
ile
t h
ab
it 
ep
is
od
es
 p
er
 d
ay
 a
t 
14
 
so
ili
ng
 
le
as
t 1
 y
ea
r 
be
ne
fit
s o
f 
-
2 
o
f e
v
er
y 
6 
fo
r 
14
 d
ay
s. 
da
ys
 b
ef
or
e 
tr
ea
tm
en
t a
n
d 
si
gn
ifi
ca
nt
ly
 
A
ge
 ra
n
ge
 6
-1
5y
rs
 
la
xa
tiv
e,
 
su
cc
es
si
ve
 
La
xa
tiv
e 
3 
m
o
n
th
s 
af
te
r. 
re
la
te
d 
to
 
N
=4
4 
be
ha
vi
ou
ra
l 
ch
ild
re
n 
w
er
e 
th
er
ap
y-
en
em
as
 
.
 
.
 
m
cr
ea
se
 m
 
an
d 
ra
n
do
m
is
ed
 to
 
fo
r 
bo
w
el
 
bi
of
ee
db
ac
k 
10
f3
 
di
sim
pa
ct
io
n,
 
m
o
v
em
en
ts
. 
A
tte
m
pt
s t
o 
tr
ea
tm
en
ts
. 
o
ra
l l
ax
at
iv
es
 
D
em
on
st
ra
te
d 
id
en
tif
y 
fo
r 
th
at
 
tr
ea
tm
en
t 
m
ai
nt
en
an
ce
 
si
gn
ifi
ca
nt
 
m
ec
ha
ni
sm
s 
La
xa
tiv
e 
+
 
im
pr
ov
em
en
t 
an
d 
pr
ed
ic
to
rs
 
be
ha
vi
ou
r 
u
sm
g 
o
f o
u
tc
om
e 
m
o
di
fic
at
io
n-
be
ha
vi
ou
r a
n
d 
en
ha
nc
ed
 to
ile
t 
as
 o
pp
os
ed
 to
 
tr
ai
ni
ng
. 
la
xa
tiv
e 
La
xa
tiv
e,
 
th
er
ap
y 
al
on
e.
 
B
eh
av
io
ur
 +
 
Su
gg
es
t t
ha
t 
bi
of
ee
db
ac
k.
 
if
 a 
ch
ild
 d
oe
s 
n
o
t 
de
m
on
st
ra
te
 
si
gn
ifi
ca
nt
 
re
du
ct
io
n 
in
 
so
ili
ng
 
(>
50
%)
 in
 2
 
w
ee
ks
, 
al
te
rn
at
iv
e 
th
er
ap
y 
sh
ou
ld
 b
e 
u
se
d.
 
Ia
co
no
 e
t 
Ch
ild
re
n 
w
ith
 
Co
w
s m
ilk
 
D
ou
bl
e b
lin
d 
Co
w
s m
ilk
 /s
oy
 
Fr
eq
ue
nc
y 
o
f B
ow
el
 
3-
20
 
N
o 
E
L
l-
a
l (1
99
8) 
ch
ro
ni
c 
in
to
le
ra
nc
e 
in
 
cr
o
ss
 o
v
e
r 
m
ilk
 fo
r 2
 
m
o
v
em
en
ts
 
m
o
n
th
s 
Ita
ly
 
co
n
st
ip
at
io
n 
ch
ild
re
n 
s
tu
dy
-
w
ee
ks
 
A
ge
 ra
n
ge
 1
1-
72
 
co
n
ce
al
m
en
t 
1 
w
e
e
k 
m
o
n
th
s 
is
su
es
. 
w
a
sh
ou
t p
er
io
d 
N
=6
5 
N
o 
sa
m
pl
e 
siz
e 
So
y/
co
w
s m
ilk
 
ca
lc
ul
at
io
n 
gr
ou
ps
 re
v
er
se
d 
6 
B
or
ow
itz
 
Ch
ild
re
n 
w
ith
 
Co
m
pa
ris
on
 o
f 
N
o 
M
ed
ic
al
 
R
ed
uc
tio
n 
in
 so
ili
ng
 
3-
12
 
E
L
l-
et
 a
l 
ch
ro
ni
c 
so
ili
ng
. 
th
re
e 
tr
ea
tm
en
t 
ra
n
do
m
is
at
io
n 
tr
ea
tm
en
t 
B
ow
el
 m
o
v
em
en
ts
 in
 
m
o
n
th
s 
N
o 
(20
02
) 
A
ge
 ra
n
ge
 6
-1
5 
yr
s 
pr
ot
oc
ol
s 
de
ta
ils
 
(IM
T)
 
to
ile
t 
En
ha
nc
ed
 
U
SA
 
N
=8
7 
N
o 
sa
m
pl
e 
siz
e 
V 
La
xa
tiv
e 
u
se
 
to
ile
t t
ra
in
in
g 
ca
lc
ul
at
io
n 
IM
T 
+
 t
oi
le
t 
pr
og
ra
m
m
e 
tr
ai
ni
ng
 (E
TT
) 
m
a
y 
ha
ve
 
V 
gr
ea
te
r i
m
pa
ct
 
IM
T
+E
T
T
+ 
o
n
 g
re
at
es
t 
bi
of
ee
db
ac
k 
n
u
m
be
r o
f 
ch
ild
re
n 
T
ab
le
 3
: D
es
cr
ip
tiv
e 
St
ud
ie
s G
ro
up
ed
 b
y 
Sy
m
pt
om
 D
ef
in
iti
on
. 
A
ut
ho
r (
Ye
ar)
 
A
sp
ec
t u
n
de
r s
tu
dy
 
St
ud
y 
Ty
pe
 
St
ud
y 
Ev
id
en
ce
 L
ev
el
 
Co
un
try
 
D
et
ai
ls
 
Co
nc
lu
si
on
s 
L
oe
ni
ng
-B
au
ke
 V
 
A
ss
es
sm
en
t, 
D
es
cr
ip
tiv
e 
O
ve
r 9
0%
 o
f c
hi
ld
re
n 
ha
ve
 
(1
99
4)
 U
SA
 
D
ia
gn
os
is
 a
n
d 
D
et
ai
le
d 
de
sc
rip
tio
n 
o
f 
id
io
pa
th
ic
 c
o
n
st
ip
at
io
n.
 
E
L
4 
Tr
ea
tm
en
t o
f 
as
se
ss
m
en
t, 
N
o 
sin
gl
e 
m
ec
ha
ni
sm
 re
sp
on
si
bl
e 
Co
ns
tip
at
io
n 
in
 
in
ve
st
ig
at
io
ns
, 
fo
r c
o
n
st
ip
at
io
n.
 
ch
ild
re
n 
m
an
ag
em
en
t, 
Pa
in
-b
as
ed
 et
io
lo
gy
 su
pp
or
te
d 
by
 
o
u
tc
om
es
. 
da
ta
 th
at
 6
3 %
 c
hi
ld
re
n 
ha
ve
 
hi
st
or
y 
o
f p
ai
nf
ul
 d
ef
ae
ca
tio
n.
 
M
os
t p
at
ie
nt
s w
ill
 b
en
ef
it 
fro
m
 
tr
ea
tm
en
t i
nc
lu
di
ng
 d
is
im
pa
ct
io
n 
(su
gg
es
ts 
en
em
as
), 
pr
om
ot
io
n 
o
f 
re
gu
la
r b
ow
el
 p
at
te
rn
 b
y 
sc
he
du
le
d 
to
ile
t s
itt
in
g.
 
7 
K
eu
ze
nk
am
p-
Ja
ns
en
 C
 
D
ia
gn
os
tic
 d
ile
m
m
as
 
D
es
cr
ip
tiv
e 
Sy
m
pt
om
s a
t 
Ch
ild
re
n 
pr
es
en
t w
ith
 v
ar
ie
ty
 o
f 
EL
4 
e
t a
l (
19
96
) 
an
d 
re
su
lts
 o
f 
Ch
ild
re
n 
w
ith
 c
hr
on
ic
 
pr
es
en
ta
tio
n 
sy
m
pt
om
s -
22
%
 w
ith
 se
em
in
gl
y 
N
et
he
rl
an
ds
 
tr
ea
tm
en
t f
or
 c
hr
on
ic
 
fu
nc
tio
na
l c
o
n
st
ip
at
io
n 
R
es
ul
ts
 o
f t
re
at
m
en
t 
'n
o
rm
a
l' 
bo
w
el
 p
at
te
rn
. 
co
n
st
ip
at
io
n 
m
ed
ic
al
 re
co
rd
s. 
Lo
ng
 te
rm
 o
u
tc
om
e 
M
ea
n 
du
ra
tio
n 
o
f t
re
at
m
en
t =
 
A
ge
 ra
n
ge
 0
-1
8y
rs
 
as
se
ss
ed
 b
y 
te
le
ph
on
e 
13
m
th
s 
N
=2
44
 
in
te
rv
ie
w
 (N
= 
13
7) 
o
f 
A
t d
isc
ha
rg
e 
69
%
 s
til
l u
si
ng
 
pa
tie
nt
s d
is
ch
ar
ge
d 
fo
r 
la
xa
tiv
es
. 
m
o
re
 th
an
 1
 y
r. 
A
t 4
 y
rs
 a
fte
r d
isc
ha
rg
e 
66
%
 
ch
ild
re
n 
sy
m
pt
om
 fr
ee
 a
n
d 
n
o
 
la
xa
tiv
es
, 3
9%
 e
x
pe
rie
nc
ed
 
re
cu
rr
en
ce
. 
N
ur
ko
 S
 
A
dv
an
ce
s i
n 
th
e 
N
o 
si
ng
le
 tr
ea
tm
en
t a
n
d 
m
an
y 
(20
00
) U
SA
 
m
an
ag
em
en
t o
f 
N
ar
ra
tiv
e 
R
ev
ie
w
 
D
ef
in
iti
on
 
ch
ild
re
n 
do
 n
o
t r
es
po
nd
 to
 
E
L
4 
pa
ed
ia
tri
c 
Ev
al
ua
tio
n 
tr
ea
tm
en
t. 
co
n
st
ip
at
io
n.
 
Tr
ea
tm
en
t 
R
es
po
ns
e 
ra
te
s 
o
fte
n 
lo
w
, s
u
gg
es
ts
 
30
-5
0%
 h
av
e 
in
tra
ct
ab
le
 
sy
m
pt
om
s. 
La
ck
 o
f r
es
po
ns
e 
m
u
lti
fa
ct
or
al
 -
m
ay
be
 d
ue
 to
 e
x
ac
t p
at
ho
-
ph
ys
io
lo
gy
 o
f c
o
n
st
ip
at
io
n 
n
o
t 
u
n
de
rs
to
od
. 
G
ri
ff
ith
s D
 (2
00
2) 
U
K
 
Ex
pl
or
at
io
n 
o
f 
Ep
id
em
io
lo
gy
 
Co
ns
tip
at
io
n 
tr
ea
ta
bl
e 
in
 P
rim
ar
y 
an
at
om
ic
al
 a
n
d 
D
es
cr
ip
tiv
e 
Ev
al
ua
tio
n,
 
ca
re
. 
E
L
4 
fu
nc
tio
na
l e
le
m
en
ts
 
in
ve
st
ig
at
io
ns
 
K
no
w
le
dg
e 
o
f A
an
d 
P 
he
lp
 in
 
co
n
tr
ib
ut
in
g 
to
 fa
ec
al
 
Tr
ea
tm
en
t 
u
n
de
rs
ta
nd
in
g 
pr
ob
le
m
s a
n
d 
co
n
tin
en
ce
 a
n
d 
Su
rg
ic
al
 o
pt
io
ns
 
de
fin
in
g 
tr
ea
tm
en
t p
ro
gr
am
m
es
. 
de
fa
ec
at
io
n 
Tr
ea
tm
en
t i
s a
 c
o
m
bi
na
tio
n 
o
f 
ed
uc
at
io
n,
 d
isi
m
pa
ct
io
n,
 
m
ai
nt
en
an
ce
 a
n
d 
pr
om
ot
io
n 
o
f 
re
gu
la
r b
ow
el
 p
at
te
rn
. 
Su
rg
er
y 
ha
s v
er
y 
lim
ite
d 
ro
le
. 
8 
T
ab
le
 4:
 D
es
cr
ip
tiv
e 
St
ud
ie
s G
ro
up
ed
 b
y 
U
nd
er
ly
in
g 
C
au
se
s 
A
ut
ho
r (
Ye
ar)
 
A
sp
ec
t u
n
de
r 
St
ud
y 
Ty
pe
 
D
et
ai
ls
 
St
ud
y 
Co
nc
lu
si
on
s 
Ev
id
en
ce
 L
ev
el
 
Co
un
try
 
st
ud
y 
B
or
ow
itz
 S
 e
t a
l 
Pr
ec
ip
ita
nt
s o
f 
D
es
cr
ip
tiv
e 
Qu
es
tio
nn
air
e r
e
 
Pa
in
fu
l d
ef
ae
ca
tio
n 
m
o
st
 c
o
m
m
o
n
ly
 re
po
rte
d 
pr
ec
ip
ita
nt
 
(2
00
3)
 U
SA
 
Co
ns
tip
at
io
n 
N
= 1
25
 c
hi
ld
re
n 
bo
w
el
 h
ab
its
, 
to
 c
o
n
st
ip
at
io
n 
fo
llo
w
ed
 b
y 
to
ile
t t
ra
in
in
g.
 T
ra
ns
iti
on
 
E
L
3 
du
rin
g 
ea
rly
 
+
 95
 c
o
n
tr
ol
s 
ca
u
sa
l e
v
en
ts
 
fr
om
 li
qu
id
 to
 s
o
lid
 fo
od
 a
ls
o 
hi
gh
tli
gh
te
d 
as
 p
ot
en
tia
l 
ch
ild
ho
od
 
(n
on
 co
n
st
ip
at
ed
 
w
ith
in
3 
m
o
n
th
s 
pr
ec
ip
ita
nt
 in
 y
ou
ng
er
 c
hi
ld
re
n.
 
si
bl
in
gs
 a
n
d 
n
o
n
-
o
f o
n
se
t o
f 
Pr
el
im
in
ar
y 
ev
id
en
ce
 su
gg
es
ts
 e
ar
ly
 a
gg
re
ss
iv
e 
si
bl
in
gs
) 
co
n
st
ip
at
io
n,
 
m
an
ag
em
en
t d
ec
re
as
es
 c
hr
on
ic
 p
ro
bl
em
s d
ev
el
op
in
g,
 
A
ge
 ra
n
ge
 -
2-
7 
To
ile
t t
ra
in
in
g 
pr
im
ar
y 
ca
re
 p
hy
si
ci
an
s n
o
t p
ro
vi
di
ng
 e
ff
ec
tiv
e 
yr
s. 
di
ffi
cu
lti
es
. 
m
an
ag
em
en
t. 
Su
gg
es
t f
am
ili
es
 s
ho
ul
d 
be
 g
iv
en
 g
ui
da
nc
e 
re
 
pr
ev
en
tio
n,
 e
ar
ly
 re
co
gn
iti
on
 a
n
d 
in
te
rv
en
tio
n.
 
R
og
er
s 
1 
Th
e 
ca
u
se
s 
an
d 
D
es
cr
ip
tiv
e 
D
ia
gn
os
is
 
U
nt
re
at
ed
 c
o
n
st
ip
at
io
n 
le
ad
s t
o 
a 
v
ar
ie
ty
 o
f 
(2
00
0)
 U
K
 
m
an
ag
em
en
t o
f 
M
an
ag
em
en
t 
co
m
pl
ic
at
io
ns
. 
E
L
4 
co
n
st
ip
at
io
n 
R
ol
e 
o
f t
oi
le
t 
tr
ai
ni
ng
 
C
1a
yd
en
 G
 a
n
d 
Th
e 
L
aw
so
n 
1 
In
ve
st
ig
at
io
n 
D
es
cr
ip
tiv
e 
A
no
re
ct
al
 
10
 c
hi
ld
re
n 
w
er
e 
sh
ow
n 
to
 h
av
e 
u
ltr
a 
sh
or
t s
eg
m
en
t 
E
L
4 
(1
97
6)
 U
K
 
a
n
d 
Ch
ild
re
n 
w
ith
 
m
an
o
m
et
ry
 
H
irs
ch
pr
un
g'
s.
 T
he
 re
m
ai
nd
er
 sh
ow
ed
 ev
id
en
ce
 o
f 
m
an
ag
em
en
t o
f 
ch
ro
ni
c 
B
ar
iu
m
 en
em
a 
hy
pe
rtr
op
hy
 o
f t
he
 in
te
rn
al
 sp
hi
nc
te
r a
n
d 
w
er
e 
gi
ve
n 
lo
ng
 st
an
di
ng
 
co
n
st
ip
at
io
n 
w
ho
 
V
ig
or
ou
s 
an
al
 
an
al
 d
ila
ta
tio
n 
u
n
de
r G
A
.=
 cu
re
s 
ap
pr
ox
im
at
el
y 
40
%
 o
f 
ch
ro
ni
c 
ha
d 
fa
ile
d 
to
 
di
la
ta
tio
n 
u
n
de
r 
ch
ild
re
n 
w
ith
 lo
ng
 st
an
di
ng
 c
hr
on
ic
 c
o
n
st
ip
at
io
n.
 
co
n
st
ip
at
io
n 
in
 
re
sp
on
d 
to
 
G
A
. 
ch
ild
ho
od
. 
m
ed
ic
al
 
tr
ea
tm
en
t. 
N
=1
06
 
C
A
SE
 S
TU
D
IE
S 
A
be
l E
 (2
00
1)
 
Ch
ild
ho
od
 
D
es
cr
ip
tiv
e 
Cl
in
ic
al
 
Th
e m
an
ag
em
en
t o
f c
hi
ld
ho
od
 c
o
n
st
ip
at
io
n 
m
a
y 
be
 
EL
4 
U
SA
 
co
n
st
ip
at
io
n 
m
an
ag
em
en
t 
co
m
pl
ex
 re
qu
iri
ng
 o
n
go
in
g 
su
pp
or
t f
or
 fa
m
ili
es
 in
cl
ud
es
 
m
an
ag
em
en
t 
Is
su
es
 
ed
uc
at
io
n,
 d
ru
g 
th
er
ap
y 
be
ha
vi
ou
ra
l i
nt
er
ve
nt
io
ns
. 
9 
B
ro
w
n 
Se
t a
l 
Co
ns
tip
at
io
n 
O
ne
 c
as
e 
st
ud
y-
Cl
in
ic
al
 
C
le
ar
 il
lu
st
ra
tio
n 
o
f c
ha
lle
ng
es
 o
f m
an
ag
em
en
t. 
(20
00
) U
K
 
tr
ea
tm
en
t 
tr
ea
tm
en
t f
ro
m
 
m
an
ag
em
en
t 
Im
pr
es
si
on
 th
at
 G
P'
s 
ar
e 
se
ei
ng
 m
o
re
 c
hi
ld
re
n 
w
ith
 
E
L
4 
o
pt
io
ns
 
th
re
e 
di
ff
er
en
t 
Is
su
es
 
co
n
st
ip
at
io
n.
 
pe
rs
pe
ct
iv
es
-2
 
Fa
m
ily
 u
ps
et
 a
n
d 
Co
m
m
un
ity
 P
ae
di
at
ric
ia
n 
sa
ys
 th
at
 c
o
n
st
ip
at
io
n 
ca
n
 b
e 
G
P'
s,
 1
 
an
gr
y 
a
t 
m
an
ag
ed
 e
ff
ec
tiv
e 
if
 pa
re
nt
s 
ar
e 
gi
ve
n 
du
e 
cr
ed
en
ce
 a
n
d 
co
m
m
u
n
ity
 
pr
ol
on
ge
d 
th
e 
em
o
tio
na
l a
sp
ec
ts
 o
f t
he
 c
o
n
di
tio
n 
ar
e 
ta
ke
n 
in
to
 
pa
ed
ia
tri
ci
an
 
tr
ea
tm
en
t w
hi
ch
 
co
n
si
de
ra
tio
n.
 
ha
s 
fa
ile
d.
 
To
o 
o
fte
n 
co
n
st
ip
at
io
n 
is 
n
eg
le
ct
ed
 c
au
si
ng
 la
st
in
g 
di
str
es
s 
an
d 
co
n
fli
ct
. 
G
oh
J e
ta
l 
Se
ve
re
 ju
ve
nil
e 
Ca
se
 S
tu
dy
-
Pa
tie
nt
 
O
ne
 to
 o
n
e 
D
oc
to
r p
at
ie
nt
 fo
llo
w
 u
p 
to
 e
n
co
u
ra
ge
, 
(20
01
) I
re
la
nd
 
ch
ro
ni
c 
de
ta
ile
d 
ex
am
pl
e 
in
ap
pr
op
ria
te
ly
 
su
pp
or
t a
n
d 
m
o
tiv
at
e 
le
d 
to
 s
ig
ni
fic
an
t i
m
pr
ov
em
en
t. 
E
L
4 
co
n
st
ip
at
io
n 
o
f c
ha
lle
ng
es
 
u
n
m
o
tiv
at
ed
 a
n
d 
R
ec
en
t c
la
ss
ifi
ca
tio
n 
an
d 
A
m
er
ic
an
 g
ui
de
lin
es
 u
se
fu
l i
n 
fa
ce
d 
by
 
u
n
di
st
ur
be
d 
by
 
a 
cl
in
ic
al
 se
tti
ng
. 
cl
in
ic
ia
ns
 
th
e 
se
v
er
ity
 o
f 
M
or
e 
da
ta
 re
qu
ire
d 
o
n
 th
e 
ef
fic
ac
y 
o
f b
io
fe
ed
ba
ck
 in
 
tr
ea
tin
g 
th
is
 
th
e 
co
n
di
tio
n,
 
ch
ild
re
n 
a
n
d 
yo
un
g 
ad
ul
ts.
 
co
n
di
tio
n.
 
w
hi
ch
 
pe
rp
et
ua
te
d 
th
e 
co
n
st
ip
at
io
n.
 
SU
R
V
EY
S 
W
ea
ve
rL
an
d 
Th
e 
bo
w
el
 h
ab
it 
Su
rv
ey
 o
f 
Qu
es
tio
nn
air
e 
80
%
 o
f s
am
pl
e 
w
er
e 
ea
tin
g 
lo
w
 fi
br
e 
di
et
 a
n
d 
o
pe
ne
d 
St
ei
ne
r H
 
o
f y
ou
ng
 
ch
ild
re
n 
in
 a 
fo
r m
o
th
er
s r
e 
bo
w
el
s 
1-
2 
pe
r d
ay
. M
os
t c
hi
ld
re
n 
pr
od
uc
ed
 so
ft 
st
oo
ls 
EL
4 
(19
84
) U
K
 
ch
ild
re
n.
 
si
ng
le
 G
P 
bo
w
el
 h
ab
it 
an
d 
o
f a
bo
ut
 25
m
1 
v
o
lu
m
e.
 M
ea
n 
tr
an
si
t t
im
e 
w
as
 
pr
ac
tic
e.
N
 or
th
em
 
di
et
 o
f t
he
ir 
33
hr
s(C
or
az
zia
ri 
st
ud
y 
-
ra
n
ge
 1
9-
33
hr
s).
 
En
gl
an
d 
ch
ild
re
n.
 
Si
gn
ifi
ca
nt
 c
o
rr
el
at
io
n 
be
tw
ee
n 
lo
ng
er
 tr
an
si
t t
im
e,
 
N
=3
50
 
Tr
an
si
t t
im
es
 
bo
w
el
 fr
eq
ue
nc
y,
 h
ar
de
r s
to
ol
s a
n
d 
pa
ss
ag
e 
o
f b
lo
od
. 
A
ge
 ra
n
ge
 1
-
w
er
e 
pe
rf
or
m
ed
 
4y
rs
. 
o
n
 r
an
do
m
is
ed
 
gr
ou
p 
o
f c
hi
ld
re
n 
.
 
.
 
u
sm
gc
ar
m
m
e 
m
ar
ke
r. 
M
od
el
s o
f s
to
ol
 
siz
e 
(st
ec
om
ete
r) 
u
se
d 
to
 h
el
p 
as
se
ss
 s
iz
e 
o
f 
bo
w
el
 
m
o
v
em
en
t. 
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St
ai
na
no
 e
t a
l 
Lo
ng
-te
rm
 
Su
rv
ey
 o
f 
R
eg
ul
ar
 fo
llo
w
 
A
fte
r 5
 y
ea
rs
 fr
om
 d
ia
gn
os
is
 5
2%
 re
m
ai
ne
d 
co
n
st
ip
at
ed
. 
(1
99
4)
 It
al
y 
fo
llo
w
 u
p 
o
f 
ch
ild
re
n 
w
ith
 
u
p 
fo
r 
2 
ye
ar
s 
Ea
rly
 ag
e 
o
f o
n
se
t a
n
d 
fa
m
ily
 h
is
to
ry
 a
re
 p
re
di
ct
iv
e 
o
f 
EL
4 
ch
ild
re
n 
w
ith
 
co
n
st
ip
at
io
n 
o
f a
t 
pe
rs
is
te
nc
e 
o
f t
he
 c
o
n
di
tio
n.
 A
bd
om
in
al
 p
ai
n 
an
d 
so
ili
ng
 
CI
C 
le
as
t 6
 m
o
n
th
s 
im
pr
ov
e 
in
 lo
ng
-te
rm
 fo
llo
w
 u
p 
irr
es
pe
ct
iv
e 
o
f 
du
ra
tio
n 
re
fe
rr
ed
 
co
n
st
ip
at
io
n 
o
u
tc
om
e 
to
 h
os
pi
ta
l c
lin
ic
 
N
=6
2 
A
ge
 ra
n
ge
1-
11
yr
s 
Su
tp
he
n 
J 
e
t a
l 
Lo
ng
-te
rm
 
Te
le
ph
on
e 
30
(7
0%
) c
hi
ld
re
n 
w
er
e 
as
ym
pt
om
at
ic
 a
t f
ol
lo
w
 u
p.
 
(1
99
5)
 U
SA
 
fo
llo
w
 u
p 
o
f 
Su
rv
ey
 o
f 
Qu
es
tio
nn
air
e -
B
eh
av
io
ur
al
 p
ro
bl
em
s, 
ag
e 
o
f o
n
se
t, 
ge
nd
er
, f
am
ily
 
E
L
4 
ch
ild
re
n 
ch
ild
re
n 
in
 th
e 
43
 p
at
ie
nt
s, 
hi
st
or
y 
an
d 
n
u
m
be
r o
f p
hy
si
ci
an
 c
o
n
ta
ct
 w
er
e 
n
o
t f
ou
nd
 
m
ed
ic
al
ly
 
pa
ed
ia
tri
c 
cl
in
ic
 
se
le
ct
ed
 to
 
to
 b
e 
de
te
rm
in
an
ts
 o
f s
u
cc
es
sf
ul
 o
u
to
m
e.
 
tr
ea
te
d 
fo
r 
a
t U
ni
ve
rs
ity
 o
f 
pr
od
uc
e 
eq
ua
l 
Th
is
 st
ud
y 
fo
un
d 
th
at
 d
ur
at
io
n 
o
f s
ym
pt
om
s p
rio
r t
o 
co
n
st
ip
at
io
n 
an
d 
V
irg
in
ia
 b
et
w
ee
n 
m
at
ch
ed
 g
ro
up
s 
o
n
se
t o
f e
ff
ec
tiv
e 
tr
ea
tm
en
t a
s 
pr
im
ar
y 
de
te
rm
in
an
t o
f 
en
co
pr
es
Is
. 
19
81
-1
98
7 
by
 g
en
de
r a
n
d 
re
sp
on
se
. 
N
= 
15
2,
 
ag
e 
at
 o
n
se
t. 
H
ai
ne
s 
L 
e
t a
l 
D
rin
ki
ng
 
19
95
 -
su
rv
ey
 o
f 
N
ot
 a
ll 
sc
ho
ol
s p
ro
vi
de
 w
at
er
 fo
r c
hi
ld
re
n 
at
 s
ch
oo
ls.
 
(2
00
0)
 U
K
 
fa
ci
lit
ie
s 
in
 
Su
rv
ey
 
24
2 
pr
im
ar
y,
 
W
id
e 
v
ar
ia
tio
n 
o
f d
rin
ki
ng
 fa
ci
lit
ie
s -
la
rg
er
 sc
ho
ol
s 
E
L
3 
sc
ho
ol
s -
jun
ior
 an
d 
ha
vi
ng
 p
ro
po
rti
on
al
ly
 fe
w
er
 fa
ci
lit
ie
s. 
O
nl
y 
47
%
 
im
pl
ic
at
io
ns
 fo
r 
se
co
n
da
ry
 
al
lo
w
ed
 a
cc
es
s 
to
 w
at
er
 d
ur
in
g 
le
ss
on
s. 
ch
ild
 
sc
ho
ol
s i
n 
a 
70
%
 o
f s
ch
oo
ls
 a
llo
w
ed
 a
cc
es
s 
to
 to
ile
t d
ur
in
g 
le
ss
on
s. 
co
n
tin
en
ce
. 
W
el
sh
 L
EA
. 
In
ad
eq
ua
te
 fl
ui
d 
in
ta
ke
 c
o
n
tr
ib
ut
es
 to
 c
o
n
st
ip
at
io
n 
an
d 
19
98
 -
7
2
 
ki
dn
ey
 c
o
n
di
tio
ns
. 
sc
ho
ol
s i
n 
N
or
th
 
D
rin
ki
ng
 fa
ci
lit
ie
s n
e
e
d 
to
 b
e 
im
pr
ov
ed
 a
n
d 
gi
ve
n 
hi
gh
er
 
W
es
t L
EA
. 
go
ve
rn
m
en
t p
rio
rit
y.
 
C
un
ni
ng
ha
m
 C
 
Co
ns
tip
at
io
n 
in
 
N
=1
9 
Th
er
e 
is 
a 
hi
gh
er
 in
ci
de
nc
e 
o
f c
o
n
st
ip
at
io
n 
am
o
n
gs
t <
 
(2
00
1)
 U
SA
 
v
er
y 
lo
w
 b
irt
h 
<
 7
50
gm
 b
irt
h 
Qu
es
tio
nn
air
es
 -
75
0g
m
 bi
rth
 w
ei
gh
t b
ab
ie
s a
ss
o
ci
at
ed
 w
ith
 
E
L
4 
w
ei
gh
t b
ab
ie
s a
t 
w
ei
gh
t c
hi
ld
re
n 
15
 c
o
m
pl
et
ed
 
n
eu
ro
de
ve
lo
pm
en
t i
m
pa
irm
en
t. 
10
-1
4 
yr
s 
o
f a
ge
. 
w
ith
 c
o
n
st
ip
at
io
n 
A
w
ar
en
es
s 
o
f t
hi
s p
ro
bl
em
 an
d 
pr
ev
en
ta
tiv
e 
m
at
ch
ed
 w
ith
 <
 
in
te
rv
en
tio
ns
 m
a
y 
de
cr
ea
se
 th
e 
ra
te
 o
f c
o
n
st
ip
at
io
n 
an
d 
75
0g
m
 b
irt
h 
to
ile
tin
g 
pr
ob
le
m
s i
n 
th
is
 g
ro
up
 o
f c
hi
ld
re
n.
 
w
ei
gh
t c
hi
ld
 
w
ith
ou
t 
co
n
st
ip
at
io
n.
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T
ab
le
 5
: S
tu
di
es
 r
el
at
in
g 
to
 T
oi
le
t T
ra
in
in
g.
 
A
ut
ho
r (
Ye
ar
) 
A
sp
ec
t u
n
de
r 
Pa
rt
ic
ip
an
ts
 
St
ud
y 
T
yp
e 
In
te
rv
en
tio
n 
St
ud
y 
C
on
cl
us
io
ns
 
E
vi
de
nc
e 
C
ou
nt
ry
 
st
ud
y 
Sa
m
pl
en
=x
 
D
et
ai
ls
 
O
ut
co
m
es
 
L
ev
el
 
Sc
hu
m
 T
 e
t a
l 
Se
qu
en
tia
l 
C
hi
ld
re
n 
D
es
cr
ip
tiv
e 
W
ee
kl
y 
G
ir
ls
 
R
an
ge
 o
f n
o
rm
a
lc
y 
EL
3 
20
02
 
a
c
qu
is
iti
on
 o
f 
A
ge
 ra
n
ge
: 
15
-
St
ud
y 
pa
re
nt
al
 
de
m
on
st
ra
te
d 
fo
r a
tt
ai
nm
en
t o
f 
U
SA
 
to
ile
t t
ra
in
in
g 
45
 m
o
n
th
s 
su
rv
e
ys
 fo
r 
12
-
T
T
 s
ki
lls
 
to
ile
t t
ra
in
in
g 
sk
ill
s 
sk
ill
s-
ge
nd
er
 a
n
d 
N
=1
26
 g
irl
s,
 
16
 m
o
n
th
s,
 7
41
 
e
a
rl
ie
r t
ha
n 
m
a
y 
v
a
ry
 b
y 
as
 
a
ge
 d
if
fe
re
nc
e 
in
 
14
1 
bo
ys
. 
c
o
m
pl
et
ed
 
bo
ys
. M
os
t d
o 
m
u
c
h 
a
s 
a 
ye
ar
. 
n
o
rm
a
l c
hi
ld
re
n 
(ra
ng
e 1
-
n
o
t m
a
st
er
 
73
;m
ed
ia
n4
9 
re
a
di
ne
ss
 s
ki
lls
 
pe
r c
hi
ld
) 
u
n
til
 a
ft
er
 a
ge
 
o
f2
yr
s.
 
St
ep
he
ns
 J 
a
n
d 
Pa
re
nt
al
 
D
es
cr
ip
tiv
e 
Su
rv
ey
-
20
%
 p
ar
en
ts
 
Pa
re
nt
al
 e
x
pe
ct
at
io
ns
 
Si
lb
er
 D
 
ex
pe
ct
at
io
ns
 V
 
Pa
re
nt
s 
o
f 
fir
st 
St
ud
y 
Qu
est
ion
na
ire
 57
 
be
ga
n 
T
T
by
 
ar
e 
th
at
 c
hi
ld
re
n 
w
ill
 
EL
3 
19
74
 
o
u
tc
om
e 
in
 T
oi
le
t 
bo
rn
 c
hi
ld
re
n 
36
-
re
tu
rn
ed
. 
l6
m
on
th
, 
be
 to
ile
t t
ra
in
ed
 
U
SA
 
Tr
ai
ni
ng
. 
47
 m
o
n
th
s 
58
%
pr
io
r t
o 
2n
d 
ea
rli
er
 th
an
 th
ey
 ar
e.
 
N
=6
9 
bi
rth
da
y.
 
M
os
t c
hi
ld
re
n 
n
o
t 
A
dv
ic
e 
so
u
gh
t 
co
m
pl
et
el
y 
TT
 b
y 
fro
m
 fr
ie
nd
s 
2y
rs
. 
an
d 
re
la
tiv
es
, 
N
o 
re
la
tio
ns
hi
p 
bo
ok
s r
at
he
r 
be
tw
ee
n 
ag
e 
o
f 
th
at
 h
ea
lth
 c
ar
e 
in
iti
at
in
g 
TT
 a
n
d 
pr
of
es
sio
na
1.
 
su
bs
eq
ue
nt
 
co
n
st
ip
at
io
n 
an
d 
so
ili
ng
. 
A
 th
ird
 o
f p
ar
en
ts
 
sa
id
 th
ey
 h
ad
 st
ar
te
d 
to
o 
ea
rly
 a
n
d 
w
o
u
ld
 
be
 m
o
re
 r
el
ax
ed
 w
ith
 
su
bs
eq
ue
nt
 c
hi
ld
re
n.
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T
au
bm
an
B
 
To
 d
et
er
m
in
e 
th
e 
Ch
ild
re
n 
Pr
os
pe
ct
iv
e 
19
97
 
in
ci
de
nc
e 
o
f t
oi
le
t 
A
ge
 ra
n
ge
 1
8-
St
ud
y 
-
U
SA
 
re
fu
sa
l f
or
 s
to
ol
 
30
m
on
th
s 
Su
rv
ey
 
an
d 
its
 o
u
tc
om
e 
N
=4
82
 (2
55
 
o
n
 to
ile
t t
ra
in
in
g.
 
bo
ys
, 2
27
 g
irl
s) 
Fi
sh
m
an
 L
 e
t 
Ev
al
ua
tio
n 
o
f 
Ch
ild
re
n 
w
ho
 
D
es
cr
ip
tiv
e 
a
l 
fr
eq
ue
nc
y 
o
f 
ha
d 
be
en
 
Su
rv
ey
 
20
02
 
pr
ed
is
po
si
ng
 
re
fe
rr
ed
 to
 
U
SA
 
fa
ct
or
s 
fo
r 
In
co
nt
in
en
ce
 
en
co
pr
es
is
 b
ef
or
e 
pr
og
ra
m
m
e 
an
d 
du
rin
g 
To
ile
t 
be
tw
ee
n 
19
80
-
Tr
ai
ni
ng
. 
19
94
. 
A
ge
 ra
n
ge
 4
-
18
yr
s 
N
=4
11
 
T
ab
le
 6
: S
tu
di
es
 R
el
at
in
g 
to
 E
va
lu
at
io
n 
o
f T
re
at
m
en
t 
A
ut
ho
r (
Y e
ar
) 
Co
un
try
 
A
sp
ec
t u
n
de
r 
st
ud
y 
Pa
rti
ci
pa
nt
s 
Sa
m
pl
en
=x
 
St
ud
y 
Ty
pe
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Qu
es
tio
nn
air
e 
To
ile
t t
ra
in
in
g 
ev
er
y 
6m
on
th
s 
pr
og
ra
m
m
e 
u
n
til
 su
cc
es
sf
ul
 
fro
m
 2
yr
s 
da
y 
tim
e 
to
ile
t 
tr
ai
ni
ng
 
at
ta
in
ed
. 
Qu
es
tio
nn
air
e. 
D
et
ai
ls
 
u
si
ng
 p
os
iti
ve
 
re
in
fo
rc
em
en
t 
an
d 
re
la
xe
d 
ap
pr
oa
ch
. 
Pa
re
nt
al
 li
m
it 
se
tti
ng
 sc
o
re
d.
 
Pr
ev
al
en
ce
 o
f 
fa
ct
or
s 
re
po
rte
d 
as
 
im
po
rta
nt
 in
 
to
ile
t t
ra
in
in
g 
in
 1
 st 
2 
ye
ar
s 
o
f l
ife
-
Co
ns
tip
at
io
n 
ra
te
-3
6%
 
co
n
tr
as
t t
o 
Pa
rt
in
 st
ud
y 
o
f 
12
4 
ch
ild
re
n 
w
he
re
 6
3%
 
re
po
rte
d 
hi
st
or
y 
o
f 
co
n
st
ip
at
io
n 
pr
io
r t
o 
en
co
pr
eS
IS
. 
St
ud
y 
Co
nc
lu
si
on
s 
St
oo
l t
oi
le
tin
g 
re
fu
sa
l o
cc
u
rr
ed
 in
 
EL
3 
1 
in
 5
 c
hi
ld
re
n 
in
 
st
ud
y.
 2
 b
eh
av
io
ur
s 
n
e
e
d 
m
ed
ic
al
 
in
te
rv
en
tio
n,
 -
st
oo
l 
re
fu
sa
l c
au
se
d 
by
 
co
n
st
ip
at
io
n 
o
r 
la
ck
 
o
f s
u
cc
es
sf
ul
 T
T 
by
 
42
 m
o
n
th
s 
o
f a
ge
. 
Co
ns
tip
at
io
n,
 
ab
do
m
in
al
 p
ai
n,
 
E
L
3 
fe
ar
 o
f t
oi
le
t, 
di
ff
ic
ul
t t
o 
to
ile
t 
tr
ai
n 
w
e
re
 
si
gn
ifi
ca
nt
ly
 h
ig
he
r 
m
pn
m
ar
y 
en
co
pr
eS
IS
 g
ro
up
. Ev
id
en
ce
 L
ev
el
 
C
or
az
zi
ar
i E
. e
t 
To
 q
ua
nt
ify
 
N
= 
16
1 
a
l 
bo
w
el
 fu
nc
tio
n 
(78
 he
al
th
y 
N
on
 ra
n
do
m
is
ed
 
To
ta
l t
ra
ns
it 
Co
nt
ro
l g
ro
up
 -
N
o 
bl
in
di
ng
, N
o 
E
L
3 
(19
85
) I
ta
ly
 
in
 h
ea
lth
y 
ch
ild
re
n 
w
ith
ou
t 
di
ag
no
sti
c 
st
ud
y.
 
tim
e 
m
ea
su
re
d 
4-
9 
B
M
 p
er
 
ra
n
do
m
is
at
io
n.
 
ch
ild
re
n 
by
 
bo
w
el
 
in
 al
l c
hi
ld
re
n.
 
w
ee
k.
 L
ow
er
 
m
e
a
su
n
n
g 
co
n
di
tio
ns
, 
A
no
re
ct
al
 
lim
it 
is 
6B
M
 p
er
 
G
as
tro
in
te
st
in
al
 
63
 c
o
n
st
ip
at
ed
 
m
an
o
m
et
ry
 w
as
 
w
e
e
k 
in
 y
ou
ng
er
 
tr
an
si
t t
im
e,
 
ch
ild
re
n)
 
pe
rf
or
m
ed
 o
n
 2
5 
ch
ild
re
n 
a
n
d 
4 
de
fa
ec
at
io
n 
A
ge
 ra
n
ge
 0
-
he
al
th
y 
ch
ild
re
n 
pe
r w
e
e
k 
in
 o
ld
er
 
fr
eq
ue
nc
y 
an
d 
12
 y
rs
 
an
d 
al
l 
ch
ild
re
n.
 
an
o
re
ct
al
 
co
n
st
ip
at
ed
 
Pr
ol
on
ge
d 
tr
an
si
t 
m
an
o
m
et
ry
 in
 
ch
ild
re
n.
 
tim
e 
n
o
t a
lw
ay
s 
he
al
th
y 
an
d 
N
o 
pa
tie
nt
s 
as
so
ci
at
ed
 w
ith
 
co
n
st
ip
at
ed
 
re
ce
iv
ed
 
re
du
ce
d 
bo
w
el
 
ch
ild
re
n.
 
la
xa
tiv
es
 d
ur
in
g 
fre
qu
en
cy
. N
ot
 
th
e 
al
l c
hi
ld
re
n 
w
ith
 
in
ve
st
ig
at
io
ns
. 
co
n
st
ip
at
io
n 
ha
d 
pr
ol
on
ge
d 
tr
an
si
t 
tim
e.
 
A
no
re
ct
al
 
m
an
o
m
et
ry
 
v
ar
ia
bl
es
 w
er
e 
n
o
t d
iff
er
en
t 
.
 
be
tw
ee
n 
gr
ou
ps
-
di
d 
n
o
t d
et
ec
t 
re
le
va
nt
 m
o
to
r 
ab
no
rm
al
iti
es
 in
 
co
n
st
ip
at
ed
 
ch
ild
re
n.
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Sp
ra
gu
e-
M
cR
ae
 
Co
m
pa
ris
on
 o
f 2
 
Ch
ild
re
n 
so
ili
ng
 
D
es
cr
ip
tiv
e 
93
 ra
n
do
m
is
ed
 
En
co
pr
es
is
 
Je
t a
l 
m
ai
nt
en
an
ce
 
fo
r>
 6
 w
ee
ks
 
Qu
es
tio
nn
air
es
 
to
 o
ra
l l
ax
at
iv
e 
(so
ili
ng
) 
N
o 
de
ta
ils
 o
f 
E
L
3 
(1
99
3)
 U
SA
 
tr
ea
tm
en
ts
 fo
r 
A
ge
 ra
n
ge
 4
-1
4 
En
co
pr
es
is
 
(42
) 
co
m
pl
ex
 
ra
n
do
m
is
at
io
n,
 
en
co
pr
es
is
 a
n
d 
yr
s 
Ev
al
ua
tio
n 
o
r 
re
ct
al
 
co
n
di
tio
n,
 
n
o
 b
lin
di
ng
, N
o 
so
ili
ng
. 
N
= 
13
6 
sy
st
em
 
ca
th
ar
tic
s( 5
1) 
tr
ea
tm
en
t i
s 
co
n
tr
ol
 
32
 d
id
 n
o
t 
ch
al
le
ng
in
g 
an
d 
co
m
pl
et
e 
st
ud
y 
le
ng
th
y.
 
so
 d
at
a 
an
al
ys
ed
 
M
ajo
rit
y o
f 
fro
m
 6
1 
w
ho
 
ch
ild
re
n 
ca
n
 b
e 
co
m
pl
et
ed
. 
m
an
ag
ed
 in
 
Pr
im
ar
y 
ca
re
 
u
si
ng
 m
u
lti
-
di
m
en
si
on
al
 
ap
pr
oa
ch
. 
R
ec
ta
l a
n
d 
o
ra
l 
la
xa
tiv
es
 a
pp
ea
r 
o
f e
qu
al
 v
al
ue
. 
Y
 o
u
se
ff
 N
an
d 
Ev
al
ua
tio
n 
an
d 
A
ss
es
sm
en
t, 
D
iL
or
en
zo
 C
 
Tr
ea
tm
en
t o
f 
N
/A
 
D
es
cr
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Lothian NHS Board 
Mrs Jenny Gordon 
Napier University, Canaan Lane Campus 
Faculty of Health & Life Sciences 
74 Canaan Lane . 
Edinburgh, EH9 2TB 
Dear Mrs Gordon, 
Lothian Research Ethics Committee 
Deaconess House 
148 Pleasance 
Edinburgh 
EH89RS 
Telephone 01315369000 
Fax 0131 5369346 
www.nhslothian.scolnhs.uk 
Date 27 June 2003 
Your Ref 
Our Ref LREC/2003/6/25 
Enquiries to Joyce Clearie 
Extension 
Direct Line 0131 5369022 
NHS 
, # 
'r lothian 
Email joyce.clearie@lhb.scot.nhs.uk 
US IRB'No.: IRB00001462 
. 
.. 
A RANDOMISED CONTROLLED TRIAL OF THE EFFECTIVENESS AND 
ACCEPTABILITY OF REFLEXOLOGY IN THE MANAGEMENT OF CHILDHOOD 
IDIOPATHIC CONSTIPATION. 
Thank you for submitting the above protocol for ethical approval. The Lothian 
Paediatrics/Reproductive Medicine Research Ethics Committee has'. discussed this 
protocol and has agreed that it is prepared to grant a favourable ethical opinion subject to 
the following changes being made and approved by the Chairman/Administrator: 
• As discussed with the researcher at the meeting separate approval will need to be 
sought for the interviews proposed as part of the follow up process. 
• As discussed with the researcher at the meeting the information sheet needs to be 
suitably altered to inform participants of the possibility of them being randomised 
to the control group. 
Under the terms of the Scottish Executive Health Department Research Governance 
Framework for Health and Community Care Local Research Ethics Committees are 
allowed only sixty days from submission'of a valid application to give a final opinion. For 
this reason the Committee requires that all of the above points are resolved in your 
response to this letter. If there are any issues of significance unresolved the Administrator 
will have no option but to reject the application. 
It will expedite the approval process if you ensure that you submit your changes in an 
appropriate format - i.e. for changes to the application form and study protocol, please 
forward only the pages on which changes are requested; for changes to the Patient 
Information Sheet, Consent Form, questionnaire or letters, etc. please submit a revised 
version in full, on headed paper where relevant. 
() 
""---'" 
ll\'Vll!,roR ~ PEOPUl 
,\,\UOfl f~~"~:~ o ~ 
.. '0; 
'''ISAI\'''''' 
-$-
SCOTLAND'S 
HE 1\ I.T H 
., T 
\\' 0 it K 
Headquarters 
Deaconess House 148 Pleasance Edinburgh EH8 9RS 
Chair Brian Cavanagh 
Chief Executive James Barbour O.B.E. 
Lothian NHS Board is the common name of Lothian Health Board 
NHS 
, .-.J 
",--
Lothian 
Once these requested changes have· been received and· approved a formal 
Certificate of Ethical Opinion will be issued. Only then can the research proceed 
once final management approval has been given. 
Should you have any queries regarding the above, please contact me on the number 
above. 
If a response to this letter is not received within three months from the date of this letter, 
the application will be deemed to have been abandoned,. 
Under the terms of the Scottish Executive Health Department Research Governance 
Framework for Health and Community Care this opinion has been notified to the Research 
& Development Office of the relevant NHS Trust(s) where the research is intended to take 
place. It is the NHS Trust(s) from whom you must obtain management approval before 
any work on the study can proceed. 
Details of the Lothian Research Ethics Committee and its documentation can be found on 
http://www.nhslothian.scot.nhs.uklnhs_lothian/abouClothian_healthllrec/index.html 
Yours sincerely 
\ 
c-~ 
Joyce Clearie 
Committee Administrator 
\ 
.\ 
12/06/03 15:06 FAX 01506460190 MISS EM CAMPBELL 14I 02 
West Lothian Healthcare NHS Trust St. John's Hospital at Howden Howden Road West NHS 
ef! 
Livingston 
West lothian EH54 6PP 
Telephone 01506 419666 
www.show.scot.nhs.uk/wlt 
't fI1 ~ 
.... -
Our ref: BWM/KCM 
12 June 2003 
Ms Jenny Gordon 
Post-Graduate Research Nurse 
Napier University 
c/o Dr David Theodosiou 
Consultant Paediatrician 
St John's Hospital at Howden 
Del'll" Ms Gordon, 
Lothian 
RESEARCH PROPOSAL _ A RANDOMlSED CONTROL TRIAL OF TIIE EFFECl1VENES5 AND 
ACCEPfABILITY OF REFLEXOLOGY IN CffiLDHOOL IDIOPA1HIC CONSfIPATION 
I refer to previous correspondence regarding the above. On beha.I£ of the Trust 1 am happy to grant 
management approval for this proposal. This approval is granted subject to appropriate ethical 
approval also having been obtained. 
Yours sincerely, 
Dr 8Iian Montgomery 
Medical Director 
<:_:4 
Mcdi~ Diteetor's Office 
Tel: 01506422835 
Fill(; 01506461005 
E-mail: hden.monlsom~ry@:wILscoLnhs. uk 
PA: Kay Mom5(ln 
c':- --~\ l~ ~I \'? ~, 
~ M ~'-S-:,r-_:!!/ 
Dr. 
Consultant 
NAPIER UNIVERSITY 
EDINBURGH 
Royal Hospital for Sick Children 
Sciennes Road 
Edinburgh EH9 1 LF 
Dear Dr. 
JSG/SOCC 
09109/03 
Jenny Gordon 
Research Student 
0131 455 5632 
You may be aware that I am currently undertaking a CSO Research Training 
Fellowship and have just started a clinical trial investigating the use of Reflexology in 
the management of childhood idiopathic constipation. My supervisors include 
Professor Beth Alder, Director of Research at Napier University and Dr David 
Wilson, Senior lecturer in Paediatric Gastro-enterology. 
I am recruiting participants primarily from the Gastro-enterology and Surgical Teams 
but am aware that you may occasionally see children with idiopathic constipation. 
I am enclosing a copy of the patient information sheet and outline protocol for your 
information. 
Any potential participants would remain under your care but in addition would also 
be seen by Staff nurse Ingrid Hendry who now undertakes the complementary 
constipation clinic in PIU on Wednesdays and has agreed to be the therapist for the 
trial. 
If you have any queries or require further information please do not hesitate to contact 
me on the telephone number at the top of the letter. 
Thank you 
Yours sincerely 
Jenny Gordon 
Research Training Student 
Cc: Dr. David Wilson, Dr Peter Gillett 
:<'.1'01' r, PI·npLE 
Faculty of Health and Life Sciences, 74 Canaan Lane, Edinburgh EH9 2TB, Scotland 
Telephone: (0131) 444 2266 Fax: (0131) 455 5621 
The Lothian University 
Hosoitals NHS Trust 
Royal H&>pital for Sick Children ~HSJ J Sciennes Road 
Edinburgh EH 9 1 LF 
Tel 01315360000 
Fax 0131 5360001 
PAEDIATRIC GASTROENTEROLOGY AND NUTRITION DEPARTMENT 
Dr David C IM/son 
Dr Peter Gillett 
Mary Smith/Liz Lucas 
Pamela Rogers 
Gillian Craig 
Registrar 
Head of Department 
Consultant 
Secretaries 
GI & Uver Nurse Specialist 
Nutrition Nurse Specialist 
(d.c.wilson@ed.ac.uk) 
Tel No 0131 536 0434 
Tel No 0131 5360615 
Tel No 01315360797 
Tel No 0131 536 0612 
Bleep 239 
Dear Parent/Guardian 
- ~I' 
Lothian 
Your child has been referred for some further treatment of their 
constipation. An appointment has been made at the Gastro-enterology 
department. 
A research study is being carried out in the department by a paediatric 
nurse who is looking at whether complementary therapies- reflexology or 
massage may be helpful in treating chronic constipation. It is called The 
SOCC project (The Study of Childhood Constipation). . 
You may be interested in finding out about this study and wish to 
consider taking part. For your information I have included the 
information sheets, which tell you about the study. Taking part in the 
study is entirely voluntary and will not affect the care your child will 
receive in any way. 
If you decide you wish to take part in the study Jenny Gordon, the 
researcher will be available to talk to you at your appointment or can be 
contacted by phone on 0131455 5632. 
Thank you 
Yours sincerely 
~~~c.~~~ 
Senior Lecturer Paediatric Gastro-enterology 
'10 
The 
SOCC 
Projectl 
The Study of Childhood Constipation Project 
Study Num ber: .......................................................................... . 
Date: ............................................................................................... . 
Centre: ........................ : .............................................. . 
Researcher: Jenny Gordon, Napier University I 
Edinburgh 
Tel: 0131 455 5632 
The SOCC Project (Study of Childhood Constipation). Version 1 01/06/03 
QRS/JSG 
Dear Doctor 
01/06/03 
Jenny Gordon 
Research Student 
Tel: 0131455 5632 
I am a post-graduate student in the second year of my research degree 
at Napier University in Edinburgh. 
I am going to undertake an intervention study to investigate the 
effectiveness and acceptability of reflexology as an intervention in the 
management of childhood idiopathic constipation which is due to start at 
the beginning of July 2003. 
I am writing to inform you that a patient who is registered with your 
practice has consented to participate in the study. I enclose the study 
information sheet for your interest. If you require any further details or 
wish to discuss any part of the study please do not hesitate to contact 
me at the telephone number listed above. 
Thank you 
Yours faithfully 
Jenny Gordon 
RGN I RSCN BSc 
The SOCC Project(Study of Childhood Constipation) Consent Form 
Version 1. 01/06/03 
Centre: 
Study Number: 
Participant code number: 
Researcher Name: Jenny Gordon 
A study to investigate the effectiveness and acceptability of reflexology 
as a tool in the treatment of childhood idiopathic constipation 
1. I confirm that I have read and understand the information sheet 
dated ........................ for the above study and have had I 
the opportunity to ask questions. l-. ___ ----' 
2. I understand that my assessment will be recorded on audio 
tape and that my identity will be protected by use of Ir---------. 
a numerical code. 
3. I understand that my participation is voluntary and that 
I am free to withdraw at any time, without giving any reason 
Without my medical care or legal rights being affected. D 
4. I understand that sections of my medical notes may 
be looked at by the researcher or by responsible 
individuals from regulatory authorities where it is D 
relevant to my taking part in research. I give my 
permission for these individuals to have access to my records. 
5. I agree to take part in the study. D 
Name of Participant Date Signature 
Name of Date Signature 
Parent/Carer 
Name of person Date Signature 
taking consent 
Researcher Date Signature 
- ... -.-~ 
Copies: 1 for participant, 1 for researcher, 1 for medical notes if applicable. 
Study Number: l 
Centre Number: 
Date: 
Parents' Questionnaire 
Please tick the appropriate boxes below so that we can improve the quality of our records. Please answer the 
questions about the situation over the last ONE MONTH. We can discuss the answers or any other points 
during the consultation. Thanks for your help. 
1 About th T bl 
occasionally only if bowel loaded continuous day only continuous day and night 
2 5 8 10 
2 About the delav fi lete stool to th t 
u a ~ 
daily stool every 2or3 days every 3t05 days every 5to 1 0 days greater than 10 never 
0 1 2 5 8 10 
_. __ .... -
. 
-
3 About pain and difficulty with passing stools 
none occasionally often with most stools with every stool 
0 I 2 4 5 
4 About the amount and types of medicine needed regularly over the last month: 
~ -
-
~ 
none softeners only eg softeners and daily softeners and daily medicines as medicines as 
lactulose or stimulants eg senokot stimulants and well as extra well as regular 
docusate or or picosulphate weekend extra weekend enemas or 
methyl cellulose picosulphate or klenprep or suppositories 
movicol high dose 
movicol 
0 I 2 4 8 10 
--
5 About how your ~Iljld's general health has been affected by the bowel problem over the last month: 
well occasionally ill often ill ill most days 
0 2 3 
6 About behaviour related to the bowel problem: 
cooperative I needs reminding to I refuses the lavatory I also refuses 
use the lavatory/pot or pot medicines 
o I 2 I 3 
4 
never well 
also generally 
difficult behaviour 
5 
4 I 5 
70 ll. which best d 'bes how th bl (ems are now com d with the last f I>arel hosnital 
nearly completely OK I much better some improvement still as difficult I getting worse 
, 
o I 4 8 I 12 I 
Thank you for filling these in, the next two sections (overleaf) will be filled in after your child is 
examined today: 
3 5 
months from last visit [ ] months to next appointment [ ] TOTAL SEVERITY SCORE 
(post discharge?) or plans to admit [ ] 
or first visit r 1 or no definite follow up appointment r 1 Date: 
The Study of Childhood Constipation Project. Version 2. 25/06/03 
An Invitation to take part in a study about Constipationl 
(You may want to ask somebody to help read this form with you) 
Hi! My name is Jenny Gordon, I am a children's nurse and I am doing a project at Napier 
University in Edinburgh about constipation. 
Lots of children have constipation. Sometimes it is difficult to make it better and it 
can take a long time. I would like to see if Reflexology or massage can help. 
Reflexology is one type of foot massage, which I would like to test it against another 
type of foot massage. Both types of massage can be taught to your Mum or Dad so 
they can do it with you at home. It takes about 10 minutes a day (or a bit longer if you 
have big feet!) You will still have treatment from your doctor. 
You may have some Questions 
How will you decide whether I get Reflexology or Massage? 
If you choose to join the study you will be given a number in an envelope chosen by a computer 
that will tell you which type of massage you will have. Some people will not have any massage or 
reflexology, they will be the 'control' group. Being in the control group is just as important as 
being in either of the other two groups. I will not know which group you are in so please don't 
tell me when we meet together! If you are in the control group and you want to try the 
reflexology or massage I can teach you at the end 
How often will you want to meet with me? 
I would like to meet with you at the beginning of the study and then every 3 months until the 
study is finished. This is so you can tell me how the treatments are going and how you are 
feeling. 
Will you write down what I say? 
I will take some notes but I may also like to tape what you say if that's OK. I can stop the 
tape any time you want me to. If you don't want me to use the tape recorder, I won't. 
I would also like you to keep a diary to help you remember what has been happening in between 
our meetings. You can write down anything that is important to you. 
Do I have to answer all your questions? 
You can say anything you want. If you do not want to talk about something you can either tell 
me or point to my 'red card' and I will know you do not want to answer. 
Will you tell anyone what I say? 
Nobody will know your name except me. I will not tell anyone what you say unless you tell me 
something that makes me think that somebody is hurting you. If this should happen I will tell 
you first about what I am going to do. 
Can I change my mind about being in the study? 
Of course you can. You can change your mind at any time. 
What if I am not sure? Can I talk to you first? 
It is important to take your time and for you to understand what you are being asked to do. 
Talk it over with somebody else if that helps. You can talk to me before you decide. My 
number is 0131 455 5632. If I am not there you can leave me a message and I will ring you 
back. 
What if I want to try reflexology or massage and I am in the control group can I 
change? 
I would like you to stay in the group that is decided by the number in the envelope but when 
the study is finished I will be happy to teach you the reflexology or . massage so you won't miss 
out! 
Parent/Carer Information Sheet 
The Study Of Childhood Constipation Project 
You are being invited to take part in a research study. Before you 
decide whether you would like to take part it is important for you to 
understand why the research is being done and what you will be asked 
to do . Take time to decide whether or not you would like to take 
part. 
This leaflet tells you all about the research, please take time to read 
the information carefully and talk it over with other people if you 
wish. Please ask us it there is anything that is not clear or if you 
would like more information. 
Thank you for reading this. 
What is the purpose of the study? 
The purpose of this study is to test if reflexology is effective in the treatment 
of childhood constipation by comparing it with simple foot massage and current 
medical treatment. 
The study wants to find out if reflexology is an acceptable treatment by 
recording children's reactions to and experience of all the interventions so that 
we can try to improve the treatment of childhood constipation. 
Constipation is one of the most common digestive complaints in the population. 
The exact cause is not known but a number of factors may be involved. 
Symptoms include stomach pain, poor appetite, vomiting, bloating and wind, sleep 
disturbances, irritability and soiling. 
There is no single treatment for constipation, many children do not respond to 
treatment and continue to have chronic problems. 
Current treatment is often unpleasant I stressful and believed to be difficult to 
keep up with. Reflexology is a form of complementary therapy that is used 
alongside conventional treatment and is based on the theory that by applying of 
pressure to reflex points on the feet and hands, which correspond to the organs 
of the body, it is possible to 'balance' the body's function. 
Why have I been chosen? 
You have been chosen because you are 
• A parent/carer who has a child who suffers from chronic constipation 
Do I have to take part? 
It is up to you to decide whether or not you wish to take part. If you do decide 
to take part you will be given this information sheet to keep and be asked to sign 
a consent form. If you decide to take part you are still free to change your mind 
at any time and without giving a reason. A decision not to take part or to 
withdraw at any time will not affect in any way the standard of care you receive 
now or in the future. 
What will happen to me if I take part? 
If you decide to take part you and your child will be asked to: 
• Fill in a questionnaire which will give you a constipation score 
• Fill in an assessment form with the researcher at the start of the study 
and at 3 months and 6 months during the study. 
• Be randomly assigned to one of three groups (1 = Reflexology+ medical 
treatment, 2=Foot Massage+ medical treatment, 3= medical treatment) 
• Be taught how to use the reflexology /massage at home (groups 1 + 2). 
• Keep a diary of how the treatment is progressing, how you and your child 
feel during the treatments and how often your child opens their bowels. 
• If you wish to use. the reflexology and/or massage and are assigned to a 
group that does not include this, you will be given the chance to learn the 
techniques at the end of the study. 
Will my taking part in this study be kept confidential? 
All information that is collected about you during the course of the research will 
be kept strictly confidential. Any information about you collected during the 
study will have your name and any identifying features removed so that you 
cannot be recognised from it. I would like your permission to let your GP know if 
you choose to take part in the study. 
What will happen to the results of the research study? 
The information collected during the study will be analysed and reported in such 
a way that you will not be identified at any time. This study is part of a PhD and 
the results will be published in a thesis at the end of the study. The results may 
also be published as part of journal articles written for healthcare journals. You 
may get copies of the published results by asking the researcher at the 
University address. 
Contact for further information. 
If you would like further information about the study please contact: 
Jenny Gordon 
Post graduate Research Training Student 
Napier University 
Faculty of Health & Life Sciences 
Canaan Lane 
Edinburgh 
Tel: 0131455 5632 (answerphone) Mob: 07947735896 
If you would like to speak to an independent adviser who is not directly involved 
in the study but who has an understanding of the project I please contact the 
person below who will be happy to answer any questions you may have. 
Dr. Peter Gillett 
Paediatric Gastro-enterology Consultant 
Royal Hospital for Sick Children 
Sciennes Road 
Edinburgh 
EH91LF 
Tel: 0131 536 0615 
Email: peter.gillett@luht.scot.nhs.uk 
Thank you for taking the time to read this information sheet and for giving 
this study your consideration. 
l 
I. 
Child Health Questionnaire - Parent Report 
CHQ-PF50 
-INSTRUCTIONS-
1. This booklet asks about your child's health and well-being. Your 
individual answers will not be shared with anyone. 
2. If you choose not to participate it will not affect the care you receive. 
3. Answer the questions by marking the appropriate box Ill. 
4. Certain questions may look alike but each one is different. Some 
questions ask about problems your child may not have, but it's 
important for us to know that too. Please answer each question. 
5. There are no right or wrong answers. If you are unsure how to 
answer a question, please give the best answer you can and make a 
comment in the margin. 
6. All comments will be read, so please feel free to make as many as you 
wish. 
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SECTION #1: YOUR CHILD'S GLOBAL HEALTH - I 
1.1. In general, would you say your child's health is: 
o o o o o 
Excellent Very good Good Fair Poor 
SECTION #2: YOUR CHILD'S PHYSICAL ACTIVITIES 
The following questions ask about physical activities your child might do during a day. 
2.1. During the past 4 weeks, has your child been limited in any of the following activities due 
to health problems? 
Yes, 
limited 
a lot 
a. Doing things that take a lot of energy, such as 0 
playing soccer or running? 
b. Doing things that take some energy such as 0 
riding a bike or skating? 
c. Ability (physically) to get around the 0 
neighborhood, playground, or school? 
d. Walking one block or climbing one flight of 0 
stairs? 
e. Bending, lifting, or stooping? 0 
f. Taking care of him/herself, that is, eating, 0 
dressing, bathing, or going to the toilet? 
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Yes, 
limited 
some 
0 
0 
0 
0 
0 
0 
Yes, 
limited 
a little 
0 
0 
d 
0 
0 
0 
No, not 
limited 
0 
0 
CJ 
0 
0 
0 
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SECTION #3: YOUR CHILD'S EVERYDAY ACTIVITIES J 
3.1. During the past 4 weeks, has your child's school work or activities with friends been 
limited in any of the following ways due to EMOTIONAL difficulties or problems with 
his/her BEHAVIOR? 
Yes, limited Yes, limited Yes, limited a No, not 
a lot some little limited 
a. limited in the KIND of schoolwork 0 0 0 0 
or activities with friends 
he/she could do 
b. limited in the AMOUNT of time 0 0 0 0 
he/she could spend on schoolwork 
or activities with friends 
c. limited in PERFORMING 0 0 0 0 
schoolwork or activities with friends 
(it took extra effort) 
3.2. During the past 4 weeks, has your child's school work or activities with friends been 
limited in any of the following ways due to problems with his/her PHYSICAL health? 
Yes, limited 
a. limited in the KIND of schoolwork 
or activities with friends 
he/she could do 
b. limited in the AMOUNT of time 
he/she could spend on schoolwork 
or activities with friends 
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0 
0 
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Yes, limited Yes, limited 
some a little 
0 0 
0 0 
No, not 
limited 
0 
0 
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II SECTION #4: PAIN II 
4.1. During the past 4 weeks, how much bodily pain or discomfort has your child had? 
o 
None 
o 
Very mild 
o 
Mild 
o o o 
Moderate Severe Very severe 
4.2. During the past 4 weeks, how often has your child had bodily pain or discomfort? 
o 
None of the 
time 
o 0 
Once or twice A few times 
o 
Fairly often 
o 
Very often 
o 
Every/almost 
every day 
~ - SECTION #5: BEHAVIOR -II 
Below is a list of items that describe children's behavior or problems they sometimes have. 
5.1. How often during the past 4 weeks did each of the following statements describe your 
child? 
Very Fairly Almost 
Often Often Sometimes Never Never 
a. argued a lot 0 0 0 0 0 
b. had difficulty concentrating or paying 0 0 0 0 0 
attention 
c. lied or cheated 0 0 0 0 0 
d. stole things inside or outside the home 0 0 0 0 0 
e. had tantrums or a hot temper 0 0 0 0 0 
5.2. Compared to other children your child's age, in general would you say his/her behavior 
is: 
o o o 
Excellent Very good Good 
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o 
Fair 
o 
Poor 
CHQ Manual 
All rights reserved 
---
II SECTION #6: WELL-BEING --:-1 
The following phrases are about children's moods. 
6.1. During the past 4 weeks, how much of the time do you think your child: 
All of Most of Some of A little of None of 
the time the time the time the time the time 
a. felt like crying? 0 0 0 0 0 
b. felt lonely? 0 0 0 0 0 
c. acted nervous? 0 0 0 0 0 
d. acted bothered or upset? 0 0 0 0 0 
e. acted cheerful? 0 0 0 0 0 
II SECTION #7: SELF-ESTEEM -] 
The following ask about your child's satisfaction with self, school, and others. It may be 
helpful if you keep in mind how other children your child's age might feel about these areas. 
7.1. During the past 4 weeks, how satisfied do you think your child has felt about: 
Very 
satisfied 
a. his/her school ability? 
b. his/her athletic ability? 
c. his/her friendships? 
d. his/her looks/appearance? 
e. his/her family relationships? 
f. his/her life overall? 
Child Health Questionnaire - Parent Form 50 (CHQ-PF50) 
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Somewhat 
satisfied 
0 
0 
0 
0 
0 
0 
Neither 
satisfied 
nor Somewhat Very 
dissatisfied dissatisfied dissatisfied 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
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II SECTION #8: YOUR CHILD'S HEALTH II 
The following statements are about health in general. 
8.1. How true or false is each of these statements for your child? 
Definitely Mostly Don't Mostly Definitely 
a. My child seems to be less healthy than 
other children I know. 
b. My child has never been seriously ill. 
c. When there is something going around my child 
usually catches it. 
d. I expect my child will have a very healthy life. 
e. I worry more about my child's health than other people 
worry about their children's health. 
True True Know False False 
o o o 
o o o 
o d I o 
o 0\0 
o o ~ 
\, 
o 
o 
o 
o 
o 
"-" 
"-,., 
o 
o 
o 
o 
o 
8.2. Compared to one year ago, how would you rate your child's health now: 
o 
Much better now 
than 1 year ago 
o 
Somewhat better 
now than 1 year 
ago 
o 
About the same 
now as 1 year 
ago 
o 
Somewhat worse 
now than 1 year 
ago 
o 
Much worse now 
than 1 year ago, 
II SECTION #9: YOU AND YOUR FAMILY II 
9.1. During the past 4 weeks, how MUCH emotional worry or concern did each of the 
following cause YOU? 
a. Your child's physical health 
b. Your child's emotional well-being or behavior 
c. Your child's attention or learning abilities 
Child Health Questionnaire - Parent Form 50 (CHQ-PF50) 
1991. 1996 © Landgraf and Ware 368 
None 
at all 
o 
o 
o 
A little 
bit 
o 
o 
o 
Quite a 
Some bit A lot 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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9.2. During the past 4 weeks, were you LIMITED in the amount of time YOU had for your own 
needs because of: 
Yes, Yes, Yes, 
limited a limited limited a No, not 
lot some little limited 
a. Your child's physical health? 0 0 0 0 
b. Your child's emotional well-being or 0 0 0 0 
behavior? 
c. Your child's attention or learning abilities? 0 0 0 0 
9.3. During the past 4 weeks, how often has your child's health or behavior: 
Very Fairly Almost 
often often Sometimes never 
a. limited the types of activities you could do 0 0 0 0 
as a family? 
b. interrupted various everyday family 0 0 0 0 
activities (eating meals, watching tv)? 
c. limited your ability as a family to "pick up 0 0 0 0 
and go" on a moment's notice? 
d. caused tension or conflict in your home? 0 0 0 0 
e. been a source of disagreements or 0 0 0 0 
arguments in your family? 
f. caused you to cancel or change plans 0 0 0 0 
(personal or work) at the last minute? 
9.4. Sometimes families may have difficulty getting along with one another. They do not 
always agree and they may get angry. In general, how would you rate your family's 
ability to get along with one another? 
o o 
Excellent Very good 
o 
Good 
o 
Fair 
o 
Poor 
Never 
0 
0 
0 
0 
0 
0 
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II SECTION #10: FACTS ABOUT YOUR CHILD -ij 
10.1. Is your child: 
o 
Male 
o 
Female 
10.2. Was this your first child (natural or adopted)? 
o 
Yes 
o 
No 
10.3. What is your child's date of birth? 
I I / / 
MONTH DAY YEAR 
10.4. What is the hiahest grade of school your child has completed? (Circle one number only) 
Preschool 0 
Kindergarten 0 
1st grade 0 
2nd grade 0 
3rd grade 0 
4th grade 0 
5th grade 0 
Ungraded 0 
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6th grade 
7th grade 
8th grade 
9th grade 
10th grade 
11th grade 
12th grade 
If ungraded, how many 
years attended? 
0 
0 
0 
0 
0 
0 
0 
CHQ Manual 
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~-. ,SECTION #11: FACTS ABOUT YOU 
11.1. Are you: 
o 
Male 
/ 
11.2. What is your date of birth? 
o 
Female 
r------r-----] / [ __ ] ____ 1 / [--Ul . ·1 
MONTH DAY YEAR 
11.3. Which of the following best describes your current work status? (Check all that apply) 
o o 
Not working due 
to my child's 
health 
o 
Not working for 
"other" reasons 
o 
Looking for work 
outside the home 
o 
Working full or 
part time (either 
outside the home 
or at a home-
based business) 
Full time 
homemaker 
11.4. Which of the following best describes your relationship to your child? 
o 
Biological 
parent 
o 
Step parent 
o 0 
Foster parent Adoptive 
parent 
11.5. What is the highest grade of school you have completed? 
o 
Some high 
school or less 
o 
High school 
diploma/GED 
o 
Vocational 
school or 
some college 
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o 
Guardian 
o 
o 
Other (please 
explain on the 
line below) 
Professional or graduate 
degree 
CHQ Manual 
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11.6. Which of the following best describes your current marital status? 
o 
Married 
o 
Widowed 
o 
Divorced 
o 
Separated 
o 
Remarried 
o 
Never married 
11.7. Which of the following best describes your racial background? 
o o 0 
Caucasian Afro-American Hispanic 
11.8.What is today's date? 
[--[-1 
MONTH 
THANK YOU FOR YOUR PARTICIPATION! 
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Asian/Oriental 
or Pacific 
Islander 
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o 
Other (please explain on the 
line below) 
[--r - --I 
YEAR 
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Child Health Questionnaire - Child Self-Report Form 
CHQ-CF87 
-INSTRUCTIONS-
1. This booklet asks about your health and well-being. Your individual 
answers will not be shared with anyone. 
2. If you choose not to participate it will not affect the care you receive. 
3. Answer by checking the appropriate box for each question (0 l!!I 0 0 0). 
4. Certain questions may look alike but each one is different. Some 
questions ask about problems you may not have. That's great, but it's 
important for us to know. Please answer each question. 
5. There are no right or wrong answers. If you are unsure how to 
answer a question, please give the best answer you can and make a 
comment in the margin. 
6. All comments will be read, so please feel free to make as many as you 
wish. 
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Ir ---- SECTION #1: YOUR GLOBAL HEALTH --- -II 
1.1. In general, would you say your health is: 
o 
Excellent 
o 
Very good 
o 
Good 
o o 
Fair Poor 
Ir- SECTION #2: YOUR PHYSICAL ACTIVITIES II 
The following questions ask about physical activities you might do during a day. 
2.1. During the past 4 weeks, has it been difficult for you to do the following activities due to 
health Drob/ems? 
Yes, very 
difficult 
a. do things that take a lot of energy, such as playing 0 
soccer, running or hiking? 
b. do things that take some energy such as riding a 0 
bike or skating? 
c. walk several blocks or climb several flights of 0 
stairs? 
d. get around your school neighborhood, or 0 
playground? 
e. walk one block or climb one flight of stairs? 0 
f. do your tasks around the house? 0 
g. bend, !ift, or stoop? 0 
h. eat, dress, bath, or go to the toilet by yourself? 0 
i. get in and out of bed? 0 
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Yes, 
somewhat 
difficult 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Yes, 
a little No, not 
difficult difficult 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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II SECTION #3: YOUR EVERYDAY ACTIVITIES - ~ --- II 
3.1. During the past 4 weeks, has it been difficult to do your school work or usual activities 
with friends because of problems like FEELING SAD OR WORRIED? 
Yes, Yes, 
Yes, very somewhat a little No, not 
Has it been difficult to: difficult difficult difficult difficult 
a. do certain KINDS of schoolwork or activities 0 0 0 0 
with friends? 
b. spend the usual AMOUNT of time on 0 0 0 0 
schoolwork or activities with friends? 
c. get schoolwork DONE at all or do any 0 0 0 0 
activities with friends? 
3.2. During the past 4 weeks, has it been difficult to do your school work or usual activities 
with friends because of problems with your BEHAVIOR? 
Yes, Yes, 
Yes, very somewhat a little No, not 
Has it been difficult to: difficult difficult difficult difficult 
a. do certain KINDS of schoolwork or activities 0 0 0 0 
with friends? 
b. spend the usual AMOUNT of time on 0 0 0 0 
schoolwork or activities with friends? 
c. get schoolwork DONE at all or do any 0 0 0 0 
activities with friends? 
3.3. During the past 4 weeks, has it been difficult to do your school work or usual activities 
with friends because of problems wi~h y,Dur PHYSICAL health? 
Yes, very 
Has it been difficult to: difficult 
a. do certain KINDS of schoolwork or activities 0 
with friends? 
b. spend the usual AMOUNT of time on 0 
schoolwork or activities with friends? 
c. get schoolwork DONE at all or do any 0 
activities with friends? 
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Yes, 
somewhat 
difficult 
0 
0 
0 
Yes, 
a little 
difficult 
0 
0 
0 
No, not 
difficult 
0 
0 
0 
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II·· SECTION #4: PAIN ----11 
4.1. During the past 4 weeks, how much bodily pain or discomfort have you had? 
DOD 0 0 0 
None Very mild Mild Moderate Severe Very severe 
4.2. During the past 4 weeks, how often have you had bodily pain or discomfort? 
DOD 0 0 0 
None of the Once or twice A few times Fairly often Very often Every day. or 
time almost every 
day 
11- - -- SECTION #5: GETTING ALONG ] 
Below is a list of items that describe children's behavior or problems they sometimes have. 
5.1. During the past 4 weeks how often did each of the following statements describe you? 
Very 
Often 
a. acted too young for your age? 0 
b. argued? 0 
c. had a hard time paying attention? D· 
d. did not do what your teacher or parent asked you to do? 0 
e. wanted to be alone? 0 
f. lied or cheated? 0 
g. had a hard time getting others to like you? 0 
h. felt clumsy? 0 
i. ran away from home? 0 
j. had speech problems (e.g., stuttering)? 0 
k. stole things at home? 0 
I. stole things outside home? 0 
m. acted mean or moody if you did not get what you wanted? 0 
n. got really mad when you did not get what you wanted? 0 
o. found it hard to be with others? 0 
p. had a hard time getting along with others? 0 
Child Health Questionnaire - Child Self-Report Form 87 (CHQ-CF87) 
1991, 1996 © Landgraf and Ware 444 
Fairly 
Often 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Some- Almost 
times 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Never Never 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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5.2. Compared to other children your age, in general would you say your behavior is: 
o 
Excellent 
II 
o 
Very good 
o 
Good 
o 
Fair 
SECTION #6: GENERAL WELL-BEING 
o 
Poor 
II 
The following phrases are about children's moods and feelings they may have. 
6.1. During the past 4 weeks, how much of the time did you: 
All of Most of 
the time the time 
a. feel sad? 0 0 
b. feel like crying? 0 0 
c. feel afraid or scared? 0 0 
d. worry about things? 0 0 
e. feel lonely? 0 0 
f. feel unhappy? 0 0 
g. feel nervous? 0 0 
h. feel bothered or upset? 0 0 
i. feel happy? 0 0 
j. feel cheerful? 0 0 
k. enjoy the things you do? 0 0 
I. have fun? 0 0 
m. feel jittery or restless? 0 0 
n. have trouble sleeping? 0 0 
o. have headaches? 0 0 
p. like yourself? 0 0 
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Some of 
the time 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
A little of None of 
the time the time 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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II SECTION #7: SELF-ESTEEM 1/ 
How do you feel about yourself, school, and others? It may be helpful if you keep in mind 
how other children your age might feel about these areas. 
7.1. During the past 4 weeks, how good or bad have you felt about: 
Neither 
Very Somewhat good nor Somewhat Very 
good 
a. yourself? 0 
b. your school work? 0 
c. your ability to play sports? 0 
d. your friendships? 0 
e. the things you CAN do? 0 
f. the way you get along with others? 0 
g. your body and your looks? 0 
h. the way you seem to feel most of the time? 0 
i. the way you get along with your family? 0 
j. the way life seems to be for you? 0 
k. your ability to be a friend to others? 0 
I. the way others seem to feel about you? 0 
m. your ability to talk with others? 0 
n. your health in general? 0 
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good bad 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
badly badly 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
CHQ Manual 
All rights reserved 
II SECTION #8: YOUR HEALTH II 
The following statements are about health in general. 
8.1. How true or false is the statement for you? 
Definitely Mostly Don't Mostly Definitely 
True True Know 
a. My health is excellent. 0 0 0 
b. I was so sick once I thought I might die. 0 0 0 
c. I do not seem to get very sick. 0 0 0 
d. I seem to be less healthy than other kids I know. 0 0 0 
e. I have never been very, very sick. 0 0 0 
f. I alwavs seem to get sick. 0 0 0 
g. I think I will be less healthy when I get older. 0 0 0 
h. I think I will be very healthy when I get older. 0 0 0 
i. I never worry about my health. 0 0 0 
j. I think I am healthy now. 0 0 0 
k. I think I worry about my health more than other kids 0 0 0 
my age. 
8.2. Compared to one year ago, how would you rate your health now: 
0 0 0 0 
Much better now Somewhat better About the same Somewhat worse 
than 1 year ago now than 1 year now as 1 year now than 1 year 
ago ago ago 
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False False 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
Much worse now 
than 1 year ago 
CHQ Manual 
All rights reserved 
II SECTION #9: YOU AND YOUR FAMILY II 
9.1. During the past 4 weeks, how often has your health or behavior: 
Very Fairly Almost 
often often Sometimes never 
a. limited the types of activities you could do 0 0 0 0 
as a family? 
b. interrupted various everyday family 0 0 0 0 
activities (eating meals, watching tv)? 
c. limited your ability as a family to "pick up 0 0 0 0 
and go" on a moment's notice? 
d. caused tension or conflict in 0 0 0 0 
your home? 
e. been a source of disagreements or 0 0 0 0 
arguments in your family? 
f. caused your family to cancel or change 0 0 0 0 
plans at the last minute? 
9.2. Sometimes families may have difficulty getting along with one another. They do not 
always agree and they may get angry. In general, how would you rate your family's 
ability to get along with one another? 
o o o o o 
Excellent Very good Good Fair Poor 
Never 
0 
0 
0 
0 
0 
0 
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II SECTION #10: FACTS ABOUT YOU II 
10.1. Are you: 
10.2. What is your date of birth? 
D 
Male 
D 
Female 
L...-.--l-----II / I I / [ -T -J 
MONTH DAY YEAR 
10.3. What is the hinhest grade of school you have completed? (Circle one number only) 
Preschool D 
Kindergarten D 
1st grade D 
2nd grade D 
3rd grade D 
4th grade D 
5th grade D 
Ungraded D 
Child Health Questionnaire - Child Self-Report Form 87 (CHQ-CF87) 
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6th grade 
7th grade 
8th grade 
9th grade 
10th grade 
11th grade 
12th grade 
If ungraded, how many 
years attended? 
'. 
D 
D 
D 
D 
D 
D 
D 
CHQ Manual 
All rights reserved 
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. . . 
. RHSC COMPLEME.NTARYTHERAP!ES SgRVICE. . 
. -t 
REFLEXOLOl?Y 
. . 
* R~flexology is a treatment based.on.the theory toat by applying 
pressure to specific point~ .on the feet and/or h~nds it i.s possibl~ to 
aff~ct aU or~ns/ar~s of .the ~dy and resto·re 'balance' .. 
• . The p<:>ints used a·re baSed. on the principle that a system of 'energy 
lines' called: MERIDIANS exist. TherE~·are 10 meridians.that 'run . 
. vertically from the head~own. the boc(y. 
rf. .. ':+ 
* The nands and feet· are further divid~ into areas called 'zones' which 
work like a grid reference· so that is··p6ss·ible to identHy;thi" poi.nts 
which.correspond to the parts of the bodY/ ....: .. 
* RefleXology is used f~r a variety of reas~ns, it has been foun~ to be. 
helpful in the management of constipatron,it helps relax childr.en·who 
are tense becc:tuse they.arein:pain or: because of mu~cle spasm~ It can 
be useful in·the·t~eatment of headaches,.sleep pro~lems ~nd cplic in 
babies and young children. 
. . 
* Reflexology is us~ with the other treatment your child's is having,it·is 
not intended to ·repla·ce it. All the health profesSionals who work with 
your chHdren work together as· a team and it· is important that th~ 
know your child is using reflexology as part of their treatment. 
. . 
* ~e use: of complementary therapies· is new to the NHS and in this 
hosp~tal we are studying the effectiveness of therapies as part of 
treatment. You may be asked t~ co~pleteci questionnaire to help with 
. this work 
* If you have any qUes-f:ions about the use of complementary therapies 
for your child please ·contact ........... : ... The Complementary Therapj~ 
Nurse: Jenny Gordon, Tel: 0131 536 0171 
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FOOD LIST 
FLUIDS: We recommend your child drinks .............. mls 
Water 
Diluting juices 
Per day. 
Fresh fruit juices (orange, pineapple and prune juice) 
Warmju!ces 
'yakult'factimel' - some parents have reported good results with daily 'actimel' 
or similar type of drink 
To encourage children to drink, some ideas: fancy cups, straws, ice-cubes, 
Ice-cubes made with fresh fruit juice etc 
CEREALS: 
Cereals which are high in fibre are best. 
Weetabix, shreddies, bran flakes etc" 
Cereals which are fairly high in fibre yet also 'child friendly': 
Cheerios ... . 
. Chocolate weetos 
Raisin wheats 
Shreddies (frosted, cocoa) 
Sultana bran 2: 
Wholemeal bread, rolls, pitta, etc 
Wholemeal rice 
Wholemeal pasta 
Homemade popcorn (uses whole husk of corn) 
DRIED FRUITS: 
Raisins 
Apricots (pre-soaked) 
bates 
Cubed pineapple and papaya etc 
J( 
VEGETABLES: 
All vegetables, particularly green veg~ 
Some which are particularly good for ~asing constipation are: _ 
Tomatoes, 
Beetroot 
Corn-on-the-cob 
.. Gratedr.aw veg .eg. Carrots, _ 
Vegetable sticks with dip e.g peppers, celery, carrots, cucumber, 
Coleslaw -
Baked beans 
Peas 
For children Who dislike veg. A good way of getting them to eat it is in 
homemade soup. This can be made and frozen in small tubs to your child 
-can have it frequently. -
All types of b~Clns, pulses etc can be added and blended to disgui~ them! 
e.g lentils, chick peas, broa~ ,beans, Split peas, niung beans, black-eyed peas: 
-~r~ep, sauteed I~ntils can also be added to pasta-sauce,. stews etc 
FRllJTS; 
-.:r! 
!! 
. 
~I-fiuits-ilr~ good except bananas 
_ Ug~Y tYP.e fruits are beSt 
GrapeS :-;-
Kiwi 
Oranges . 
Satsuma'S 
Raspberries 
Strawberries 
-Melon 
Berries, etc 
-: 
" ~-:? 
(' 
\. 
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Introduction 
'Tough Going' is a management pathway that has been developed to meet the needs of 
health professionals involved in the treatment of children with idiopathic constipation. 
'Tough Going' is the outcome of two years of consultation and collaboration and provides a 
comprehensive resource covering all aspects of childhood idiopathic constipation 
management. 
'Tough Going' provides an opportunity to facilitate early identification of constipation and 
increase understanding of management issues. 
Successful implementation of this package will provide equity, quality of care and potentially 
prevent chronic constipation and associated problems. 
Background 
In 1996 the members of The Children's Community Team at Royal Hospital for Sick Children, 
Edinburgh devised and implemented a community guideline to support the management of 
children with idiopathic constipation and their families. As a result of changes and 
developments in practice a Multidisciplinary Constipation Steering Group was established in 
November 1998. The objective of the group was to readdress the issues faced by these 
families with the aim of developing a co-ordinated approach which would utilise services 
effectively. 
Aims 
.. To provide a quality service for children who have idiopathic constipation and their families . 
.. To ensure the care provided adopts an evidence based and co-ordinated approach. 
How to use this document 
1. Familiarise yourself with 'Tough Going' 
2. Photocopy and complete the Registration Document (page 2). 
3. Work through each step of the Constipation Treatment Pathway, answering questions as 
they arise to ensure the management plan meets individual needs of children and their 
families. 
4. Locate appropriate supporting information as indicated by the icons throughout the 
pathway. 
4 
Page 
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Constipation Treatment Pathway 
• History 
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Childhood Idiopathic Constipation 
Idiopathic constipation is defined as having a stool which is difficult or painful to pass and is 
often associated with soiling. 
What contributes fo constipation? 
SOCIAL: 
41 Poor diet, Overfeeding in infancy, Insufficient fluid intake, Excessive milk intake, Faddy 
eating 
.. Potty training difficulties, Problems with school toilets, Changes in routine/lifestyle 
• Lack of exercise 
• Limited privacy 
PSYCHOLOGICAL: 
III Perceptions and beliefs about 'normal' bowel patterns 
• Poor bowel habit - ignoring the urge to go, withholding 
• Eating disorders 
PHYSICAL: 
41 Mild pyrexia, Dehydration, Immobility, 
• Medications (analgesia, iron supplements, anticonvulsants, antispasmodics, antacids) 
., Anal fissure 
" Organic causes (Hirschprungs and other obstructive anal disorders, Neurological and 
Metabolic disorders) 
" Position for defaecation 
.. Weight - under/over 
CONSIDER CHILD ABUSE: 
Remember that children who have been sexually abused may present with pain on defecation, 
or rectal bleeding. They may be too frightened or embarrassed to disclose that they have 
been, or are still being, abused. If you have reason to suspect that child sexual abuse may 
be the cause of constipation, you have to follow your local Child Protection Guidelines, and 
discuss your concerns at an Initial Referral Discussion. Advice should be sought from the local 
Lead Clinician (doctor or nurse) in Child Protection. 
7 
Signs and symptoms of childhood idiopathic constipation 
.. Poor appetite 
.. Lack of energy 
.. Unhappy, angry, irritable 
• Irregular bowel activity 
.. Foul smelling wind and stools, excessive flatus 
.. Irregular stool texture, passing occasional enormous stools/frequent small pellets 
.. Withholding or straining to stop passage of stools 
.. Soiling or overflow 
.. Abdominal pain/distension/discomfort 
.. General malaise 
What are the physiological changes? 
If constipation continues over several months without appropriate treatment it can result in the 
following physical changes: . 
1. The rectum becomes over full with faeces 
2. Diminished sensation of fullness 
3. Distension of rectum 
4. Dilation of the anus 
5. Soiling 
6. Megarectum/Megacolon 
Normally, the rectum is empty. When a stool passes into the rectum a sensation of fullness is 
experienced. If the stool is not passed and is held too long the rectum adjusts to being 
stretched and the normal sensations and feelings of urgency to defaecate do not occur. The 
distended rectum causes dilation of the anus resulting in liquid stool leaking around the solid 
mass (Soiling). If this condition persists the bowel becomes enlarged, weak and flabby which 
is defined as Megarectum/Megacolon. 
8 
Normal frequency of bowel movements 
Age Bowel motions/week Bowel motions/day 
0-3 months 
( Breast fed 5-40 2.9 
Adapted from Fontana et 01 (1987) 
9 
Diagram of the last part of the large Bowel (Graham Clayden) 
This is the rectum which is nearly always empty. 
This is the muscle which works automatically. 
This is the muscle you can control yourself. 
This is the anus (bottom) where the stool will come out. 
Now a stool has come into the rectum. 
A message is sent to you telling you a stool is there and 
will be wanting to go soon. 
Another message goes down to the automatic muscle at 
the anus telling it to relax a bit. 
A message comes back from you to tell the muscle to 
hold on until you find a 100. 
Because the automatic muscle has relaxed a bit, the stool 
has come lower and the rectum contracts to push it lower 
still. 
More warning messages are sent up to say that the stool 
is coming out soon. 
More messages come down to relax the automatic 
muscle further. 
Your messages to hold on tight with this muscle stop when you find the 100 and sit down and 
relax. (This muscle can only hold on for a short time when the message from the rectum 
completely relaxes the automatic muscle.) 
The rectum contracts and helps push out the stool. You get 
a feeling that you should push down into your bottom by 
holding your breath or grunting. 
Both the automatic muscle and your controlling 
muscle are relaxed and the stool comes out easily 
These muscles contract afterwards to close the 
anus again. 
10 
Diagram of the lost port of the large Bowel in Chronic Constipation 
(Graham Clayden) 
--
--
~rz2> ~ 
This is the enlarged rectum, pretty full of old stools. 
~ Because it is used to holding heavy stools, the walls are 
thickened. 
There is a little loose stool which passes around the harder 
stools. 
The automatic muscle at the anus is also thickened. 
When a new stool comes into the rectum, it is so loaded it 
doesn't seem to notice its arrival and so no messages are 
sent up to warn you that another stool has come in. 
The rectum churns the old stools about and sometimes sends 
messages up: but it says that the rectum is quite loaded, but 
it is not urgent. Sometimes a message is sent down to the 
automatic muscle, which relaxes only enough to let out some 
of the soft fluid stools. These seep out, without any feeling 
and stain the pants. 
Because no clear messages are coming up from the rectum, 
this muscle which we can control ourselves does not squeeze 
and stop the fluid soiling. 
After about 1 to 3 weeks, the rectum gets very loaded, then 
it starts to give messages which often feel like pain in the 
tummy. Eventually the automatic muscle gets enough 
message to relax and let out the giant stool. 
The muscle you can control is eventually unable to stop the large 
stool coming out and it gets so urgent a rush to the 100 is 
needed. 
Even after all this, there is still some left, which will be the old 
stool at the centre of the next giant stool. 
11 
The Vicious Circles (Graham Clayden) 
The first vicious circle is that the 
distended and enlarged rectum 
allows a large collection of stools, 
which makes the rectum grow 
larger and so on: 
Large rectum 
Stimulates the rectum to grow 
large and strong walled. 
Can hold on to many days 
worth of stools without too 
many sensations 
Large collection of stools 
The next VICIOUS circle is that the 
children who have a dislike of stools 
{they even dislike the smell of stools, .-----_---<c'--___ ---, 
more than children who have not 
had these problems}, so they try as _ .. - -r;--....... ,..._. _ ... -
hard as they can not to make stools. 
This means the stools build up inside 
and only the fluid, loose stool leaks 
out. This causes soiling which causes more embarrassment and the child hates stools even 
more. 
Another VICIOUS cycle is that the 
muscle wall of the rectum becomes 
thickened when it is persistently. . 
loaded {as if it were an athlete doing Continuously exe~C1sed 
rectal muscles which 
weight training}. The thickening and grow stronger 
strengthening of the muscles also 
Stop stools coming out 
until they are very big 
involves the automatic muscles of the Large collection of stools 
anus. This means it takes more 
messages from the rectum to make it relax and, even then, its thickness does not allow the 
ordinary sized stools to come down easily. 
Stool will hurt, and so avoids passing 
it until it becomes large enough to 
cause pam: 
If this becomes a battle area between 
parent and child, this cycle gets 
worse. 
Another cycle which occurs in chronic 
constipation is our diet {what we eat}. 
Fear of passing any stools 
leads to withholding 
in some children 
When eventually a stool 
is passed, it frightens or 
hurts the child 
Pain in bottom 
There are many other circles like these, which happen in some children and not in others. 
These are often connected with the emotional effects of this difficult problem. Again, we must 
emphasize that every child is different, and not all these cycles happen in every child. 
12 
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General Details 
II Age, sex and chief symptoms 
Constipation history 
• Age of onset 
• Frequency and consistency of stools, pain or bleeding with passing stools 
II Distension 
" Abdominal pain: distribution, frequency, character 
1& Toilet training (relation of constipation to timing) 
II Faecal soiling 
1& Withholding behaviour 
II Change in appetite. 
• Nausea or vomiting 
• Weight loss 
" Perianal fissures, dermatitis, abscess or fistula 
" Current treatment 
.. Current diet (24 hour recall history) 
48 Current medications (for all medical problems) oral, enema, suppository, herbal 
II Previous treatment/ medication 
Past medical history 
.. Gestational age 
<II Condition at birth 
CD Time of passage of meconium 
III Other medical problems: previous or current 
II Hospital admissions 
III Immunisations, allergies, operations, growth and developmental history 
Family history of significant illnesses 
<9 Gastrointestinal (constipation, Hirschsprung disease) 
• Other such as thyroid, parathyroid, cystic fibrosis, coeliac disease 
School and family 
II Toilet habits at school 
1& Temperament and interaction with peers 
II School performance and absenteeism 
-II Psychosocial disruption of child or family for example: 
new baby 
13 
bereavement, family changes, 
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Physical Examination 
General appearance 
Vito I signs 
Temperature 
Pulse 
Respiratoryi"Qte 
Blo9'q.pr,essl;lre 
Anal inspection 
Position 
Stool present around anus or on clothes 
Perianal erythema 
Skin tags, fistulae and fissures 
Redal examination 
Anal wink present/absent 
Anal tone 
Faecal mass . 
Pr~~ence Qf;stool, stooLcorlsfstency 
. Qther mass'es 
" - ' " :" '" "/' 
Physical findings distinguishing organic constipation from fundio'nal 
constipation' 
.. Failure to thrive 
.. Abdominal distension 
., Lack of lumbosacral curve 
.. Sacral dimple covered by tuft of hair 
'" Midline pigmentary abnormalities of the lower spine 
ED Sacral agenesis 
'" Flat buttocks 
& Anteriorly displaced anus 
.. Patulous anus 
!II Tight, empty rectum in presence of palpable abdominal faecal mass 
41 Gush of liquid stool and air from rectum on withdrawal of finger 
• Occult blood in stool 
6> Absent anal wink 
iii Decreased lower extremity tone and/or strength 
$ Absence or delay in relaxation phase of lower extremity tendon reflexes 
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Nonorganic causes 
Developmental Depression 
Cognitive disability 
Attention-deficit disorders Constitutional 
Colonic inertia 
Situational Genetic predisposition 
Coercive toilet training 
Toilet phobia Reduced sfooilloiume and dryness 
School toilet avoidance Low fibre diet 
Excessive parental interventions Dehydration 
Sexual abuse Underfeeding or malnutrition 
-- ---------~ - -----
Organic causes 
Anatomic malformafion 
Imperforate anus 
Anal stenosis 
Anterior displaced anus 
Pelvic mass (sacral teratoma) 
Metabolic: and gastrointestinal 
Hypothyroidism 
Hypercalcaemia 
Hypokalaemia 
Cystic fibrosis 
Diabetes mellitus 
Multiple endocrine neoplasia type 2B 
Gluten ent~ropathy 
Neuropaihic:c:otJditicms 
$pinqlcord abnormqJities 
Spin61CQrdtravma 
Neut6fl,broTn9tosis 
Static· enc!:lphalopathy 
TetheredcQrd 
Abnormal abdominal musculature 
Prune belly 
Gastrosch isis 
Down syndrome 
Connective tissue disorders 
Scleroderma 
Systemic lupus erythematosus 
Ehlers-Danlos syndrome 
Drugs 
Anaesthetic. agents 
Antqeids(aJvrtHnium.bgseclf .,.. -
AnH·djarrhoedls(~g.anti~rnQtility ag~nts) -. 
Anti~hypertensjyes!d9tj~atrn0nmj(;s.· ... ·( ~g.; ··.calcium 
·.Z~~~1*:~~1!~~~lij,~~t~tD)iW~'i~,~$,fQij 
~f~~~fd~j 
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Assessment of Childhood Idiopathic Constipation 
• A detailed history should have been obtained and a physical examination performed by 
medical staff in order to understand the severity of the condition and plan appropriate 
management. 
• This algorithm illustrates the format of the Childhood Idiopathic Constipation Assessment 
Tool. 
Was meconium 
passed within 
Was baby breast A bl Did your child Any problems 
or.~.~ltIe~~d? ..- . hnypro ~ms?..- haveIJpy ..- duri~9p~l!Y ,..-.~£~jj~~J41~l·i ~.;.~;~;~~~' J~~~~T~?>?~i~~'9~.". l?n~*"Y.~0'§!f"'F'" 
I I 
rrit1~;'~~~~~<' 
• 
IXes I 
I Nol • 
When was meconium passed? 
Was anytreatment.'leeded? 
What waS the resvlt? .• ,. 
''s~ ')'~ -!~" ;;\ ~~J< i~; \; ,5",. ~" ~~.~~~. 
t 
Iyesl 
• What was the problem? ~ 
+ 
What is the present situation? 
What action is being taken? 
',«hat arethe~esuHsso'far? 
.~~~~·~~i ~~~~<~¥;, .~~~:': ,:it,:;iJ" <7~~ . '" ~!"f:&:{': .,j' ,. ;;j~. 
1.;l'!qB~~bl~rtlet!gEl~tl~e~ I 
+ 
When did the problem begin? 
What were the signs and 
'.. sYQJptc" 
~ -i,;:"%.';; ~;>,::~ "fi' ;:~~. :?j"1:,g<:;j\\~:;?¥'Z<"0~1 
/ 
,. The next step is to photocopy and complete the Assessment Tool (pages 17-21) for each 
child presenting with idiopathic constipation . 
.. The health care professional will negotiate agreed priorities with the child and their family. 
• Details of supporting information which is to be used with this assessment can be found on 
pages 38-39. 
• A Diary template to be photocopied is available on pages 22-23 to record ongomg 
information which is appropriate to individual children and families. 
• A copy of the completed assessment must be included should a referral to another 
agency be indicated. 
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Childhood Idiopathic Constipation Assessment 
NB: Master Copy: Please photocopy this form for each patient. 
NAME: DATE OF BIRTH: 
Has there been a physical examination? Yes No 
If YES, When...................................... By ..................................... . 
Are there signs & symptoms of another disorder present? Yes No 
If YES, Differential Diagnosis: ........................................................................ .. 
Referred to? ..................................................................................................... . 
Was meconium passed within first 24 hrs? Yes No 
If NO When was it passed? ........................................................................... . 
Was any treatment needed? ................................................................ .. 
What was the result of treatment? ....................................................... . 
Were there any problems with infant feeding? Yes No 
What type of milk? ........................................................................................... . 
Was milk changed? .......................................................................................... Yes No 
How do you prepare feeds (formula:water ratio)? 
Were volumes changed? Yes No 
If YES, What action was taken? ...................................................................... .. 
What was the result? .......................................................................... .. 
~ .. 
Any problems when weaning? Yes No 
If YES, What was the problem? ...................................................................... .. 
What action was taken? ...................................................................... .. 
What was the result? .......................................................................... .. 
Did your child have any illnesses which ~ay have contributed? Yes No 
If YES, What was the problem? ...................................................................... .. 
What action was taken? ....................................................................... . 
What was the result? ........................................................................... . 
17 
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Did your child have any problems during potty training? Yes No 
If YES, What was the problem? ...................................................................... . 
What action was taken? .................................................................................. .. 
What was the result? ....................................................................................... . 
Any problems when starting nursery/school? Yes No 
If YES, What was the problem? .................................................................... .. 
What action was taken? 
What was the result? ........................................................................... . 
When did the problem of constipation begin? 
What were the signs and symptoms? 
What were the problems when constipation began? 
What action was taken? 
What was the result? 
What is the current situation? 
18 ~-:g: =g' ~g'" ::.::::..-.=~ 0 =--- 0 :::.--:" __ 0 
What action is being taken? 
What are the results so far? 
Dietary/Fluid Intake History: Leaflet given - Title: ................................................ Yes No 
Breakfast: 
Lunch: 
Tea: 
Snacks: 
~ 
Dental health: Leaflet given - Title: .................................................................... Yes No 
Dentist: 
Cleaning Teeth: 
Toileting Routine: 
Present Bowel Pattern (see Heaton stool form scale for size and consistency) Type: 
19 
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A Guide to Stool types and associated Pharmacy Management 
Heaton Sfool form Scale 
Type 1 
Type 2 
Type 3 
./ 
Type 4 
./ 
Type 5 
Type 6 
Type 7 
.- .. fit • 
Reproduced by kind permission of 
Dr t0N Heaton, Reader in Medicine at the University of Bristol. 
These stool types have not been validated in children and serve as a guide only. 
Separate hard lumps, 
like nuts (hard to pass) 
Sausage-shaped 
but lumpy 
Like a sausage but with 
cracks on its surface 
Like a sausage or snake, 
smooth and soft 
Soft blobs with clear-cut 
edges (passed easily) 
Fluffy pieces with ragged 
edges, a mushy stool 
Watery, no solid pieces 
ENTIRELY LIQUID 
20 
Pharmacy 
Management 
Increase Medication 
See Pharmacy 
Disimpac!ion/ 
Maintenance 
Guidelines. 
Increase Medication 
See Pharmacy 
Disimpaction/ 
Maintenance 
Guidelines. 
Optimum Medication 
Range. Continue 
Maintenance Dose 
for 4 weeks then 
consider reduction 
guidelines. 
Optimum Medication 
Range. Continue 
Maintenance Dose 
for 4 weeks then 
consider reduction 
guidelines. 
Reduce Medication 
See Pharmacy 
Guidelines Monitor 
until Types 3-4 
reached. 
Reduce Medication 
See Pharmacy 
Guidelines Monitor 
until Types 3-4 
reached. 
Reduce Medication 
See Pharmacy 
Guidelines Monitor 
until Types 3-4 
reached. 
Constipation Steering Group 
Royal Hospital for Sick Children 
Edinburgh Jt~.' .. 'W 
EB-···,-,.. ==-~ ---- - - Ed' ---- 0 o .--::----: 0 
Medications at present: 
Name of Medicine Route Dose/Frequency 
How are medications taken? 
Activity/Exercise: Leaflet given - Title: .................................................................. Yes No 
Family concerns/expectations: 
Packages of Care: 
Assessment completed: Yes No 
Assessment Outcomes: 
Identified Key Worker: ............................................................ Contact No ..................... . 
Agreed Priorities: 
Agreed Contact Frequency: 
Multi-agency contacts: 
Names: ... ........ ........ ........ ......... ....................... .......... ..... .... .... Contact No ..................... . 
Names: .................................................................................. Contact No ..................... . 
Names: .................................................................................. Contact No ..................... . 
21 
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Constipation Disimpadion Guidelines 
After an acute constipaiion episode and disimpaction there may be a need to 
continue with maintenance therapy for several months until a regular bowel habit 
is established 
lfi'3U.)(3IStimulant Laxatives 
ISODIUM PICOSULFATfl (if able to swallow tablets whole, use Bisacodyl below) 
Prepa ration: 
Dose: Orally 
OR 
5mg in 5ml liquid (Laxoberal® & Dulco-Lax® Liquid). Sugar-free 
< 2 years 
2-5 years 
5-10 years 
> 10 years 
2.5mg in 2.5mls } 
5mg in 5mls I once or 
10mg in 10mls 
10-15mg in '10- 15mls 
IBISACODYL I (if able to swallow tablets whole) 
Preparation: 
Dose: Orally 
Notes: 
5mg enteric coated tablets (Dulco-Lax® & non-proprietary) 
2-5 years 
5-10 years 
> 10 years 
5mg 
10mg 
10-15mg 
• Tablets must be swallowed whole - NOT crushed or chewed 
• Avoid indigestion remedies within one hour 
24 
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Constipation Disimpadion Guidelines (continued) 
IplcolAX® I 
Preparation: Oral powder containing 10mg Sodium Picosulfate (with magnesium 
citrate formed in solution) per sachet. Sugar-free 
Dose: Oral~y 
Administration: 
1-2 years 
2-5 years 
>5 years 
1/4 sachet 
1/2 sachet 
1 sachet } 
co Dissolve contents of ONE sachet in about 25ml (1 fI oz) water 
• The solution will become hot 
co After 5 minutes dilute to 150ml (1/4 pint) with water 
( • Swallow required proportion (see above) 
, • Maintain liberal intake of clear fluid for at least 3 hours 
Note: 
.. Not licensed for constipation 
OR 
[CITRAMAG® I 
Preparation: 
Dose: Orally 
Administration: 
Oral powder containing magnesium carbonate 11.57g, anhydrous citric 
acid 17.79g per sachet. 
5-9 years 1/3 sachet 
10-12 years 1/2 sachet 
> 12 years 1 sachet 
• Pour 200ml (7 fI oz) of hot water into a container 
(I Add contents of ONE sachet 
• Stir thoroughly and allow to cool 
.. Once cooled, drink required proportion (see above) over 15-30 minutes 
., Maintain low residue diet and clear fluid intake during treatment 
Notes: 
., Not licensed in children under 5 years and not licensed for constipation 
1& Lemon and lime flavoured 
26 
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Constipation Maintenance Guidelines 
For uncomplicated constipation, first line therapy should be dietary 
manipulation with increased fibre and fluid intake 
FIRST CHOICE: Lactulose AND either senna OR sodium picosulfate 
IlAcrULOSE IOsmotic laxative used in combination with senna or sodium picosulfate 
Preparation: 3.1-3.7g in 5ml solution (depending on brand) sucrose-free but not 
sugar free - see notes below 
Starting dose: Orally < 1 year 2.5ml twice daily* I Increase dose to suit child. 
Administration: 
1-5 years 5ml 
5- 10 years 10ml 
> 1 0 years 15m I 
twice daily* 
twice daily* 
twice daily* 
" *Avoid giving at bedtime. Lactulose is less cariogenic than sucrose but doses should be 
timed to be given with meals to reduce risk of dental caries 
III Lactulose may be diluted with water or fruit juice/squash 
Notes: 
• Regular oral treatment required, may take up to 48-72 hours to act 
• Lactulose is not absorbed from the gastrointestinal tract but will provide approximately 
kcal per ml, therefore, is unlikely to affect control of diabetes, unless taken in large quantities 
• Contains impurities of galactose and lactose. Avoid in galactosaemia and use with caution 
in children with lactose intolerance 
ISENNA] Stimulant laxative used in combination with lactulose 
Preparations: 
Dose: Orally 
7.5mg tablets (sennoside B) (Sennokot®) 
7.5mg in 5ml syrup (sennosides B) (Sennokot®) 
1 month-2 years 
2-6 years 
> 6 years 
O.5ml/kg } 
2.5-5mls I ?,n~e da 
5- 1 Omls or 1-2 tablets 
Doses can be increased in severe constipation (seldom >25 ml) 
Notes: 
.. Syrup contains 3.3g sucrose in 5ml and 7% v/v alcohol 
.. Not licensed under 2 years 
OR 
27 
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Constipation Maintenance Guidelines (continued) 
/DoiuSATE SODIUM / Faecal softening and stimulant laxative used as an alternative 
in children unable to take liquid paraffin 
Preparations: 100mg capsules (Dioctyl®) 
12.5mg in 5ml paediatric solution (Docusol®) sugar-free, mandarin & 
grapefruit flavoured 
50mg in 5ml adult solution (Docusol®) sugar-free, herbmint flavoured 
Dose: Orally All ages 2.5mg/kg } L~~9r th(@Jl1· ti.!)lE?~ <9.;PiJ,y 
tij>'A,%@;{;1 ~d{~?';; :2~\lVHm}f" '-)if'Wl}:fRf~P:;:4'-5ft',,0?i.~> 
OR 
1 month- 1 year 12.5mg 
1-4 years 12.5-25mg 
5-12 years 25-50mg 
> 12 years 100mg 
Notes: 
41 Regular oral treatment required for 1-3 days before stools soften 
• Used as an alternative to liquid paraffin 
• Should not be used concurrently with liquid paraffin 
41 Liquid may be diluted with milk or squash to mask taste 
Movicol 
/MOVICOL® / See Disimpaction Guidelines (page 25) 
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Constipation Reducing Medication Guidelines 
Once the optimum dose of medication has been reached which has enabled a regular bowel 
pattern to be achieved, it is necessary to continue with this dose unchanged for a period of 
time to ensure that progress is maintained, probably around 2 - 4 weeks. 
~ 
It is important that medication is not stopped suddenly, or the dose drastically reduced but that 
a gradual weaning process is used until medication is discontinued. 
~ 
The amount and frequency of the reduction in medication will vary between individuals and 
should be guided by frequency and consistency of stools (Heaton Stool Form Scale - Type 3-4). 
~ 
When a combination of stool softeners and stimulants are used, one medication should be 
reduced and discontinued at a time. Ideally the stimulant should be stopped first, although 
the softener may require to be adjusted if stools are excessively soft and problematic. 
~ 
In many cases a long period of time is required to reduce medications successfully. In some 
instances this may take up to two years. 
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Principles and Contracts of Care 
Professionol 
• To be empathetic regarding the diagnosis of idiopathic constipation 
., To explain diagnosis and management options in appropriate language 
.. To·offersuffidenf Qng!!)ing SUPP(!)rt ensuring reinforceme'r;Jtoof 
'. -. ~" ; :'. :., ,. - .~: .. :' " -,'-
family 
.. To gain an understanding of the diagnosis and management options 
., To ask questions clarifying issues raised and information given 
., To negotiate support mechanisms that theYTequire 
31 
Pitfalls 
.. Missing other causes of constipation and not giving the diagnosis of idiopathic constipation 
equal credence 
.. Using stimulant laxitives before disimpacting, softening and evacuating stool 
@I Not appreciating the role fear plays in young children's perception of their condition 
• Attempting to alter or stop medication too soon 
.Helna,o~, 'disOppointed orraffrustc<:ited 0$'" 
Clayden (1996) 
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Packages of Care 
1. Recognition and understanding of the families perception of the problem 
2. Give emotional support and encourage family commitment through all stages of 
management 
3. Appoint a Key Worker for the family 
4. Ensure the family have a contact number available 
5. Health Education 
Personal Child Health ReGord 
Liaison 
Management 
" Referral 
e Assessment 
III Key Worker to plan management of care with child/family (Diary Template - Page 22-23) 
" Implementation of packages of cafe 
• Key Worker fo negotiate ·lYIanaS,~rnent of Gh9ice foillowing pharma<:y maintenance 
33 
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Problem Solving 
Problem Identified 
Resistance from the family 
Cause 
Previous experience 
Ineffective management 
Resistance from the individual I Fear 
Lack of understanding and 
Myths (Anatomy & Physiology, 
length of time, drug therapy, 
not taking medi~ations) 
Non empathetic approach 
by professionals 
Frustration/lock qf motivation 
due to slow progress 
Lack of progress 
Power 
Pain/discomfort 
Incomplete information 
Learning difficulties 
Age of child 
Lack of understanding of 
the impact on family life 
Not tailoring treatment to 
the individual 
Chootiqlifestyle 
. Low self esteem 
Bo.llying 
fqmilY'dynamics 
Nor¢p,?plkmce 
34 
Solution 
Assessment 
Information 
Support 
Education 
=a' !n" =. =0 =0 
Explanation 
Patience 
Support 
Referral to Child and Family ~ 
Mental Health 'f 
Reiterate information in a 
form most suitable for the 
family and child 
Professional education in 
constipation management 
Multi-disciplinory working 
Re-evaluate treotment 
Initiate individual 
management plan 
Reassessment of Individwal 
tre.atment plem 
Review supPbrtmechanisms 
Uti./ise edvc~ti9P pac~qge abd 
.reinforc;eindivjqual re~Vjrem~bts 
Mdlti~djscfl:>lin9rYor6bIElIil'; 
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Surgical 
1. Pain and bleeding on defaecation 
2. A visible anal fissure 
3. A history of delay in passing meconium in excess of 24 hours 
4. A combination of failure to thrive, abdominal distension and vomiting in a constipated 
patient 
Medical 
1. When initial pathway management is unsuccessful, having used the recommended 
treatment regimen{s) and a further opinion is warranted 
2. When organic constipation is suspected (having reviewed history and examination) 
Gastroenterology 
1. When initial pathway management is unsuccessful, having used the recommended 
treatment regime(s) and a further opinion is warranted 
2. When organic constipation is suspected (having reviewed the history and examination) 
BUT, IN ADDITION 
3. When management may require further tests (such as bloodwork, X-ray for transit marker 
or contrast studies, or consideration of rectal suction biopsy) or assessment prior to referral 
for other intervention (psychology/psychiatry) 
Dietetics 
1. Family motivation and enthusiasm 
2. Previous input from health professionals regarding diet 
Complementary Therapies Service 
Referral criteria for children with idiopathic constipation 
All formal referrals should be made to complementary therapies nurse specialist with a copy 
forwarded to child's consultant paediatrician. Advice regarding the use of complementary 
interventions and potential referrals can be discussed with service co-ordinator as required. 
• Children must have had a comprehensive medical assessment 
• Diagnosis of idiopathic constipation 
,. Doctor with clinical responsibility for child must be aware of the referral 
,. Early referral is recommended 
,. Children must have had disimpaction treatment if required 
35 
~ 
'f 
Children's Community Nursing 
• Chilc~hood idiopathic constipation guidelines management is unsuccessful 
@ Further specialist assessment and management is required 
• Excluding those that fulfil surgical and medical referral criteria 
III> Referral to include: 
1. Diagnosis of idiopathic constipation 
2. Physical examination by medical staff 
3. Childhood Idiopathic Constipation Assessment Tool completed 
4. Written referral including: 
Name address and date of birth 
GP name and address 
Past medical history 
Management to date 
Any contributing medical condition 
5. Age 0-13 years 
Child and family Mental Health 
1. Referral to Child and Family Mental health service should not be a first option for children 
presenting with constipation/encopresis. 
2. Referral to Child and Family Mental health Service would be after all appropriate medical 
or surgical investigations have been completed. 
3. When organic causes of constipation/soiling have been ruled out. 
4. When the child is disimpacted successfully and currently on a maintenance programme. 
5. When the body is physically capable of responding to sensation and behavioural 
techniques. 
6. When a significant period of conservative medical management has not brought about the 
desired change. 
7. It is identified that there are mental health issues, and/or complex family issues and/or 
additional behavioural difficulties which are impeding progress, and the family are in a 
position to carry out an intensive behavioural programme. 
8. If it is felt appropriate that a case should be considered for referral to Child and Family 
Mental health Service, the Consultation Clinic or other pre-arranged forum, should be 
used in the first instance. 
36 
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Discharge Guidelines 
• The child is passing stools easily, with no pain or soiling 
~ 
• Medications for constipation have been discontinued 
~ 
• Family recognises child's individual contributing factors 
~ 
It Family and child require no further follow up 
~ 
• Family are aware of means to self refer to key worker 
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Where to get these leaflets 
1. Artie Beat Leaflet - available from British Heart Foundation (see contact details below) 
2. Constipationl your quesfions answered - available from The Royal Hospital for Sick Children 
(see contact details below) 
3. Artie Beat Club - available from the British Heart Foundation (see contact details below) 
4. Breastfeeding, Helpful Hinfs- available from Health Education Board for Scotland 
(see contact details below) 
5. 10 Healthy Eating Tips for Kids - available from European Federation of The Associations of 
Dieticians and the European Food Information Council 
6. Artie Beat's fruit and veg 5-a-day record book - available from the British Heart Foundation 
(see contact details below) 
7. SHINE, the Young Person's Guide to Healthy Teeth and Gums - available from Health Education 
Board for Scotland (see contact 
details below) 
8. From Milk fo Family Meals - available from Health Education Board for Scotland 
(see contact details below) 
9. Intake- available from the British Heart Foundation (see contact details below) 
10. Hassle Free Food - available from Health Education Board for Scotland 
(see contact details below) 
11. Healthy Eafing- available from Lothian Health Promotion 
The Royal Hospital for Sick Children 
Sciennes Road 
Edinburgh 
EH9 1 LF 
Tel 0131 5360373/0374 
Health Education Board for Scotland (HESS) 
Woodburn House 
Canaan Lane 
Edinburgh 
EH104SG 
British Heart Foundation 
14 Fitzhardinge Street 
London 
W1H 6DH 
Tel. 020 7935 0185 
www.bhf.org.uk 
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SIGN 50: A guideline developers· handbook 
Methodology Checklist 2: Randomised Controlled 
Trials 
iStudy identification 
.,~ "< - •.• -
'Guideline topic: :Key Question No: 
r6heckiist--compTetecfby: . 
"'" ==--.. -------.--. 
lin a well conducted ReT study... lin this study this criterion is: 
- .. _ .... :-....... -_ ...... -.......... __ .- ...... -........•........ -... ---. . ..• --.. -.... -. .. [" .. _ ...... --- ._- ...•. , .. _,.",,-", --I·'····--·····~--·---·-·'······"····-···"·--
1.1 The study addresses an ,Well covered INot addressed 
:appropriate and clearly focused . 
question. Adequately :Not reported 
!addressed ' 
Poorly 
addressed 
Not applicable 
1.2 'The assignment of subjects to'We-ITcovered- !Not addressed 
-treatment groups is randomised . 
Adequately ·Not reported 
1.3 An adequate concealment 
method is used 
.addressed 
Poorly 
addressed 
k'_~C" ••• ~~~,. ~~ 
Well covered 
Adequately 
addressed 
:Poorly 
·addressed 
1.4 _ .. 'SLlbjects and investigators are' IWelTcovered 
ikept 'blind' about treatment 
[allocation 'Adequately 
addressed 
!Poorly 
!addressed 
1.5 The treatment and control [Well-cave'red 
igroups are similar at the start of ! 
:the trial [Adequately 
'" .. ,,, 
1.6 The only difference between 
;groups is the treatment under 
iinvestigation 
,. 
,addressed 
Poorly 
;addressed 
;Well covered 
:Adequately 
:Not applicable 
Not addressed 
Not reported 
Not applicable 
• "_C _.~._~_~_.'.~_, , __ "~ ••• , 
Not addressed 
Not reported 
'Not applicable 
... 
INot addressed 
iNot reported 
'Not applicable 
:Not addressed 
iaddressed 
Poorly 
addressed 
iNot reported 
iNot applicable 
'1~7"Alireievanio'utcomes'are"""-\/VeJl'covered"'" .... INot-acIdressed"--' 
measured in a standard, valid 
and reliable way ,Adequately Not reported 
,addressed 
1.8 What percentage of the 
'individuals or clusters recruited 
,into each treatment arm of the 
:study dropped out before the 
study was completed? 
1.9 
f''- ·~· .• c ,~ •• - ••• -. -',---"--" -~ .-. ----~,.~.-~ ••• ~.-~--,-~--.- •••• 
All the subjects are analysed in 
~the groups to which they were 
randomly allocated (often 
referred to as intention to treat 
analysis) 
Poorly 
'addressed 
Well covered 
iAdequately 
:addressed 
Poorly 
!addressed 
1.10 'Where the study is carried out \A'eil'covered 
lat more than one site, results 
'are comparable for all sites !Adequately 
addressed 
Poorly 
iaddressed 
i2'::i"!ITcOdedas-+~'or--~'whai-is-the"'-" .... 
iNot applicable 
-~'-
Not addressed 
Not reported 
Not applicable 
---_.- ... 
Not addressed 
iNot reported 
Not applicable 
!Iikely direction in which bias : 
imight affect the study results? ; 
r--"¥--"-'-~"- r'-~--~-'----."'-'-~'~'-·--~~ ._ .. 4'~~~~"_4'~""' ___ '· __ ~'· _ •.. ~ •• __ •••• __ ._ •• _ •• - •.•• -.---•.•• - ••••.•. - .. ---- .• -- .... - '_" __ '7" ___ " __ '~'~' __ .'~"_""_.'_~ __ "_" _v_·_· .-. ~ .-'" _ .. ,,, -" .. 
;2.3 iTaking into account clinical 
. : iconsiderations, your evaluation 
I (of the methodology used, and 
Ithe statistical power of the 
istudy, are you certain that the 
!overall effect is due to the study 
!intervention? 
i2:4'[Arethe"res'ults'oftilis"study 
!directly applicable to the patient 
-~~--,-,~.-.. - ~~.,-. --.----.------.~---------.. -.--.. ~ ..•.. " .. - .~---- -" .. __ .- .... ", ... 
I gro'u p"targetecfbyth is 
ideline? 
How many patients are included 
in this study? 
Please indicate number in each 
arm of the study, at the time the 
study began. 
3."2 . IWhat"are'" ihe main . 
Icharacteristics of the patient 
ipopulation? 
, .. ,..... .. '1''-'··'·--····'-·,,-,,·-·'---· ..•.• ",." .... " ...... ,"" "".""" .... "'" ..... ,, ...... . 
3.3 iWhat intervention (treatment, 
!procedure) is being investigated 
'in this study? 
iUst all interventions covered by 
ithe study. 
3.4 "[WhaTcomi;arisons are made in 
Ithe study? 
IAre comparisons made 
ibetween treatments, or 
ibetween treatment and placebo 
:; no treatment? 
:3.S-iHow"iongare-p"'atlents followed-
!up in the study? 
iLength of time patients are 
jfollowed from beginning 
Iparticipation in the study. Note 
ispecified end points used to 
idecide end of follow-up (e.g. 
jdeath, complete cure). Note if 
Ifollow-up period is shorter than 
loriginally planned . 
. "''' .. '''.'''.''''c-:-:''''-."-----------''''''.''' .. ''''' .. -,, .. ''''''' .. '''. 
:3.6 jWhat outcome me~sure(s) are 
iused in the study? 
i 
lUst all outcomes that are used 
Ito assess effectiveness of the 
linterventions used. 
",,,,,,,,,,,.,, '["''''--'''' ,-_ .. _--,"'.,"'-"'-""---,,,.,'_.,"",, .. ,,'-"' .. "".,,"',' 
:3.7 What size of effect is identified 
~ • .,~_. __ ~_.~ ___ ~._~_.~._._ ••• _ ••• ____ . _______ ~. __ ._~ _____ • ___ r 
lin the study? 
lUst all measures of effect in the 
lunits used in the study- e.g. 
t 
labsolute or relative risk, NNT, 
!etc. Include p values and any 
!confidence intervals that are 
!provided. 
13.8 iHow was this study funded? 
, 
lUst all sources of funding 
!quoted in the article, whether 
IGovernment, voluntary sector, 
lor industry. i 
, ..•.... - .. - .[-•. --....• --.-•.....• - ... - .•.. --..... - •. - .....•.. - ...... ---._ .. - .. -.... ........... - .. r· ............ . 
:3.9 IDoes this stud~ help to answer : 
your key questIon? ! 
, I 
: I 
!Summarise the main . 
iconclusions of the study and 
lindicate how it relates to the key 
I t. Iques Ion. 
